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FORWORD 
Roughly 1.6  b i l l i o n  p e o p l e ,  40 p e r c e n t  o f  t h e  w o r l d ' s  popu- 
l a t i o n ,  l i v e  i n  u r b a n  a r e a s  t o d a y .  A t  t h e  b e g i n n i n g  o f  t h e  l a s t  
c e n t u r y ,  t h e  u r b a n  p o p u l a t i o n  o f  t h e  w o r l d  t o t a l e d  o n l y  25 m i l -  
l i o n .  A c c o r d i n g  t o  r e c e n t  U n i t e d  N a t i o n s  e s t i m a t e s  a b o u t  3.1 
b i l l i o n  p e o p l e ,  t w i c e  t o d a y ' s  u r b a n  p o p u l a t i o n ,  w i l l  b e  l i v i n g  
i n  u r b a n  a r e a s  by  t h e  y e a r  2000. 
S c h o l a r s  a n d  p o l i c y  makers  o f t e n  d i s a g r e e  when it comes t o  
e v a l u a t i n g  t h e  d e s i r a b i l i t y  o f  c u r r e n t  r a p i d  r a t e s  o f  u r b a n  g rowth  
and  u r b a n i z a t i o n  i n  many p a r t s  o f  t h e  g l o b e .  Some see t h i s  t r e n d  
a s  f o s t e r i n g  n a t i o n a l  p r o c e s s e s  o f  soc ioeconomic  deve lopmen t ,  p a r -  
t i c u l a r l y  i n  t h e  p o o r e r  and r a p i d l y  u r b a n i z i n g  c o u n t r i e s  o f  t h e  
T h i r d  World;  whereas  o t h e r s  b e l i e v e  t h e  c o n s e q u e n c e s  t o  b e  l a r g e l y  
u n d e s i r a b l e  and  a r g u e  t h a t  s u c h  u r b a n  g rowth  s h o u l d  be  s lowed  down. 
T h i s  p a p e r ,  o r i g i n a l l y  w r i t t e n  by Nathan  K e y f i t z  f o r  t h e  
U.S. N a t i o n a l  Academy o f  S c i e n c e s  volume e n t i t l e d  F i v e  Year O u t -  
l ook  on S c i e n c e  a n d  Technology ,  was s l i g h t l y  r e v i s e d  by h im d u r -  
i n g  h i s  s t a y  a t  IIASA e a r l i e r  t h i s  y e a r  a n d  i s  b e i n g  i s s u e d  as 
a  work ing  p a p e r  w i t h  t h e  k i n d  p e r m i s s i o n  o f  t h e  Academy. I t  
l i n k s  t o g e t h e r  a  number o f  t o p i c s  o f  i n t e r e s t  t o  t h e  HSS A r e a  
a n d  sets o u t  a n  agenda  o f  r e s e a r c h  t h a t  i s  c o n g r u e n t  w i t h  o u r  
f u t u r e  p l a n s .  
A l i s t  o f  t h e  p a p e r s  i n  t h e  P o p u l a t i o n ,  R e s o u r c e s ,  and  Growth 
S e r i e s  a p p e a r s  a t  t h e  end  o f  t h i s  r e p o r t .  
A n d r e i  Rogers  
Chairman 
Human S e t t l e m e n t s  
and  S e r v i c e s  Area  
PREFACE 
The f o l l o w i n g  p a g e s  have been  d r a f t e d  a s  C h a p t e r  I o f  t h e  
U.S. N a t i o n a l  Academy o f  S c i e n c e s  second F i v e  Y e a r  O u t l o o k  o n  
S c i e n c e  a n d  T e c h n o l o g y .  I had t h e  h e l p  o f  P a r k e r  Mauldin,  
W i l l i a m  P e t e r s e n ,  Samual H .  P r e s t o n ,  and Ronald R idke r  i n  t h e  
d r a f t i n g ,  b u t  t h e y  are  n o t  r e s p o n s i b l e  f o r  t h e  r e s u l t .  The re- 
s p o n s i b i l i t y  i s  u l t i m a t e l y  t o  b e  t a k e n  by t h e  N a t i o n a l  Academy 
o f  S c i e n c e s ,  which w i l l  be i n t e r e s t e d  i n  your  comments, and 
p a r t i c u l a r l y  your  c o r r e c t i o n  o f  e r r o r s  t h a t  remain .  
The q u e s t i o n  w i t h  which t h i s  c h a p t e r  d e a l s  i s  n o t h i n g  less 
t h a n  wor ld  p o p u l a t i o n  and i t s  r e l a t i o n  t o  r e s o u r c e s .  W r i t i n g  
a s  I d i d  under  NAS s p o n s o r s h i p ,  I w a s  n o t  f r e e  t o  go  i n t o  a s p e c t s  
o f  t h a t  problem o n  which t h e r e  c o u l d  be  d i s a g r e e m e n t .  With t h e  
amount o f  p o s s i b l e  d i s a g r e e m e n t  b e i n g  g r e a t  much had t o  be omit-  
t e d ,  and c o n s i d e r e d  a s  a n  a t t e m p t  t o  r e s o l v e  what  i s  p e r h a p s  t h e  
major  p o l i c y  i s s u e  o f  o u r  t i m e ,  t h e  p r e s e n t  t r e a t m e n t  i s  s u p e r -  
f i c i a l .  I t  is  o f f e r e d  t o  IIASA o f f i c i a l s  i n  t h e  hope t h a t  t h e i r  
r e s e a r c h e s  w i l l  e n a b l e  them t o  come c l o s e r  t o  s o l v i n g  a t  l e a s t  
some o f  t h e  many i s s u e s  t h a t  my t e x t  l e a v e s  open.  
On t h e  one  hand,  t h e r e  is  a l a r g e  l i t e r a t u r e ,  m o s t l y  w r i t t e n  
by n a t u r a l  s c i e n t i s t s ,  t h a t  shows o u r  i n d u s t r i a l  c i v i l i z a t i o n  
u n d e r c u t  w i t h i n  a g e n e r a t i o n  o r  two by l a c k  o f  materials  and pa r -  
t i c u l a r l y  o f  e n e r g y .  A s  t h e  IIASA e n e r g y  g r o u p  h a s  shown, t h e  
t r a n s i t i o n  from f o s s i l  f u e l s  on  which w e  now o p e r a t e  t o  wha teve r  
t h e i r  s u c c e s s o r  i s  t o  b e  w i l l  b e  enormously e x p e n s i v e ,  i n  e n e r g y  
t e r m s  as  w e l l  as i n  money t e r m s .  W e  b a d l y  need t h e  o i l  r e s e r v e s  
t o  p r o v i d e  t h e  e n e r g y  t h a t  w i l l  b u i l d  t h e  n u c l e a r  g e n e r a t i n g  
s t a t i o n s ,  d e s i g n  and c o n s t r u c t  s o l a r  i n s t a l l a t i o n s ,  grow t h e  f u e l  
f o r  b iomass .  A h i a t u s  i n t h e  t r a n s i t i o n  c o u l d  s e v e r e l y ,  p e r h a p s  
i r r e p a r a b l y ,  damage wor ld  i n d u s t r y .  T h e r e  i s  no a s s u r a n c e  t h a t  
s u c h  a h i a t u s  w i l l  n o t  o c c u r .  
P o p u l a t i o n  numbers p l a y  a n  i m p o r t a n t  p a r t  i n  a n a l y z i n g  t h e  
r e s o u r c e s  p o s i t i o n .  I t  i s  p e o p l e  who u s e  e n e r g y ,  and  w i t h  a 
g i v e n  p a t t e r n  o f  consumpt ion  and p r o d u c t i o n  t w i c e  t h e  p e o p l e  u s e  
t w i c e  as much o i l  and t w i c e  as much o f  e v e r y t h i n g  else.  T h a t  
t h e  p r e s e n t  crisis  comes w i t h  a w o r l d  p o p u l a t i o n  o f  4 . 4  b i l l i o n ,  
o f  whom a b o u t  o n e  q u a r t e r  are t h e  h i g h  consumers  o f  t h e  deve loped  
c o u n t r i e s ,  i s  s i g n i f i c a n t  and  s u g g e s t s  what  is ahead  when t h e  
wor ld  f i g u r e  h a s  doub led  and  a l l  o f  t h e  l a r g e  p o p u l a t i o n  demand, 
as t h e y  have  t h e  r i g h t  t o ,  t h e  h i g h  consumpt ion  t h a t  i s  t o d a y  
t h e  p r e r o g a t i v e  o f  a m i n o r i t y .  
On t h e  o t h e r  hand ,  t h e r e  i s  a voluminous  and  l a r g e l y  reas- 
s u r i n g  l i t e r a t u r e  t h a t  p o i n t s  t o  t h e  s e c u l a r  f a l l  i n  p r i c e s  of  
r a w  materials,  when c o n s i d e r e d  i n  t e r m s  of  t h e  p r i c e  o f  l a b o r  
and  f i n i s h e d  goods ,  a n d  shows t h a t  when s h o r t a g e s  are  a b o u t  t o  
o c c u r  t h e y  are a n t i c i p a t e d  by t h e  marke t ,  so t h a t  t h e r e  w i l l  be 
b o t h  a  warn ing  o f  t r o u b l e -  ahead  and  a n  i n c e n t i v e  t o  e n t e r p r i s e  
t o  proceed  t o  t h e  n e x t  p h a s e  i n  mank ind ' s  economic e v o l u t i o n .  
W e  have  n o t  even  had s u c h  a warn ing  yet--much o f  t h e  p r i c e  rise 
i n  t h e  1970s h a s  been  d u e  t o  monopoly,  and  t h e  problem i s  t h e  
monopoly r a t h e r  t h a n  t h e  s h o r t a g e  o f  materials.  
P o p u l a t i o n  c a u s e s  d i f f i c u l t i e s  i n  t h i s  view a lso ,  b u t  n o t  
p r i m a r i l y  as a t h r e a t  t o  t h e  env i ronmen t  and  t o  s u p p l i e s  o f  r a w  
materials.  P o p u l a t i o n  g rowth  i s  t r o u b l e s o m e  b e c a u s e  it p r e v e n t s  
t h e  a c c u m u l a t i o n  o f  c a p i t a l  needed  f o r  t h e  emergence  f rom p o v e r t y .  
Both v i e w p o i n t s  are r e p r e s e n t e d  i n  IIASA, as t h e y  are i n  
t h e  N a t i o n a l  Academy o f  S c i e n c e s .  Y e t  it is  p o s s i b l e  t h a t  IIASA 
may be able  t o  come closer t o  a r e s o l u t i o n .  I ts  d i s t a n c e  f rom 
governments  w i l l  h e l p  i n  t h i s ,  a s  w i l l  t h e  f a c t  t h a t  much of  i t s  
r e s e a r c h  i s  done in -house  and  hence  by p e o p l e  b e t t e r  a b l e  t o  com- 
m u n i c a t e  w i t h  o n e  a n o t h e r  t h a n  t h e  o u t s i d e  w r i t e r s  o f  t h e  NAS 
O u t l o o k .  
What i s  c l e a r l y  needed  i s  t o  s e e k  o u t  t h o s e  e l e m e n t s  o f  re- 
s i l i e n c e  i n  b i o l o g i c a l  and  o t h e r  n a t u r a l  s y s t e m s ,  w i t h  which  
n a t u r a l  s c i e n t i s t s  a r e  w e l l  a c q u a i n t e d ,  and  somehow b r i n g  them 
i n t o  c o h e r e n c e  w i t h  t h e  r e s i l i e n c e  o f  economic s y s t e m s ,  f rom 
which social  s c i e n t i s t s  a s k  u s  t o  t a k e  c o m f o r t .  I f  any  r e s e a r c h  
g r o u p  i s  q u a l i f i e d  t o  d o  t h i s  i t  i s  IIASA. 
The f o l l o w i n g  p a g e s  may b e  t a k e n  as a c h a l l e n g e  t o  g o  f u r -  
t h e r  i n t o  t h e  i s s u e s  and  t o  b r i n g  IIASA's i n t e l l e c t u a l  equipment  
t o  b e a r  o n  t h e i r  r e s o l u t i o n .  
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INTRODUCTION 
Most o f  t h e  more developed c o u n t r i e s  have b i r t h  r a t e s *  t o o  
low t o  r e p l a c e  t h e i r  p o p u l a t i o n s .  T h e i r  low rates  o f  b i r t h  are 
a s s o c i a t e d  w i t h  h i g h  p r o p o r t i o n s  o f  women i n  t h e  l a b o r  f o r c e ,  
t h e  d i m i n i s h i n g  s t a b i l i t y  o f  m a r r i a g e ,  and a h i g h  consumption 
s o c i e t y  t h a t  emphasizes  t h e  p r o d u c t i o n  o f  goods r a t h e r  t h a n  t h e  
r e p r o d u c t i o n  o f  p e o p l e .  Americans see no g r e a t  need t o  arres t  
t h e  approach o f  a s t a t i o n a r y  p o p u l a t i o n ;  t h e  governments  o f  
F rance ,  A u s t r i a ,  and e s p e c i a l l y  t h e  c o u n t r i e s  o f  E a s t e r n  Europe 
are doing  what t h e y  can  t o  r e v e r s e  t h e  downturn o f  f e r t i l i t y .  
The p o p u l a t i o n  problem i n  t h e  advanced c o u n t r i e s  i s  n o t  t o o  
few o r  t o o  many p e o p l e ,  b u t  a  p r o s p e c t i v e  d i s a d v a n t a g e o u s  age  
d i s t r i b u t i o n ,  some e f f e c t s  o f  i n t e r n a l  and e x t e r n a l  m i g r a t i o n ,  
and a s p a t i a l  d i s t r i b u t i o n  n o t  everywhere c o n g r u e n t  w i t h  eco-  
nomic o p p o r t u n i t i e s .  
These problems are s l i g h t  compared w i t h  t h o s e  t h a t  f a c e  
t h e  t w o - t h i r d s  o f  t h e  p l a n e t  coun ted  a s  t h e  less developed 
c o u n t r i e s .  Many o f  t h e s e  show r a p i d  t e c h n o l o g i c a l  and economic 
p r o g r e s s  b u t ,  a t  t h e  same t i m e ,  t h e  number o f  t h e i r  poor  i s  
*Demographic terms are d e f i n e d  i n  t h e  g l o s s a r y  a t  t h e  end 
o f  t h i s  paper .  
i n c r e a s i n g ;  t h i s  c e r t a i n l y  a p p l i e s  t o  I n d i a  and p o s s i b l y  t o  
B r a z i l .  Popula t ion  growth handicaps  t h e i r  a b i l i t y  t o  accumu- 
l a t e  c a p i t a l  and p r e s s e s  on r e s o u r c e s .  Recent energy  and ma- 
t e r i a l s  s h o r t a g e s  have b rought  t h i s  a s p e c t  t o  g e n e r a l  conscious-  
ne s s .  But popu la t i on  a l s o  h u r t s  i n  a n o t h e r  way t h a t  d i d  n o t  
a r i s e  i n  t h e  19 th  c e n t u r y  when masses o f  workers w e r e  impor t an t  
f o r  t h e  e a r l y  s t a g e s  of  i n d u s t r i a l i z a t i o n .  I n  t h e  more ad- 
vanced and automated p roduc t ion  o f  t h e  l a t e  20th  c e n t u r y ,  hu- 
man muscles l o s e  t h e i r  economic va lue .  Unemployment becomes 
a  major problem of  t h e  poor  c o u n t r i e s .  
Only a  smal l  p a r t  o f  t h e  popu la t i on  problem r e v e a l s  it- 
s e l f  i n  t h e  p l a n e t a r y  f i g u r e s .  On t h e  o p t i m i s t i c  s u p p o s i t i o n  
t h a t  b a r e  replacement  w i l l  be  reached e a r l y  i n  t h e  2 1 s t  c e n t u r y  
and t h a t  m o r t a l i t y  w i l l  con t inue  i t s  p r e s e n t  d e c l i n e ,  t h e  u l t i -  
mate world p o p u l a t i o n  w i l l  be 9  b i l l i o n ,  a t t a i n e d  l a t e  i n  t h e  
2 1 s t  c en tu ry .  I t  w i l l  t h u s  double  from t h e  p r e s e n t  t o t a l .  Cur- 
r e n t  p r o g r e s s  i n  a g r i c u l t u r e  and i n d u s t r y  s u g g e s t s  t h a t  wor ld  
food and o t h e r  p roduc t i on  cou ld  a l s o  double i n  t h e  n e x t  c en tu ry .  
On a  g l o b a l  view, one cou ld  be  moderate ly  sanguine  abou t  t h e  
popula t ion- resource  r e l a t i o n  and even t h e  p o p u l a t i o n - c a p i t a l  
r a t i o  f o r  an  u l t i m a t e  9  b i l l i o n  people .  
Such optimism i s  n o t  j u s t i f i e d  when i n d i v i d u a l  c o u n t r i e s  
a r e  cons ide red .  A t  p r e s e n t  growth r a t e s ,  Bangladesh ha s  l i t t l e  
p r o s p e c t  o f  a t t a i n i n g  a  s a t i s f a c t o r y  ba l ance  between i t s  popula- 
t i o n  on t h e  one s i d e  and l a n d  and c a p i t a l  on  t h e  o t h e r .  Not 
many o f  i t s  90 m i l l i o n  peop le  a r e  l i k e l y  t o  b e  a b l e  t o  s u s t a i n  
themselves  by s e l l i n g  t e l e v i s i o n  sets ,  au tomobi les ,  and s h i p s  
t o  t h e  res t  of  t h e  world .  Egypt i s  c r e a t i n g  a  modern i n d u s t r i a l  
machine and send ing  o u t  s k i l l e d  l a b o r  t o  t h e  o i l - p roduc ing  coun- 
t r i e s , b u t  t h e  growth o f  Ca i ro  p r e s e n t s  i n t r a c t a b l e  d i f f i c u l t i e s ,  
a s  does  t h e  narrowly c i rcumscr ibed  t i l l a b l e  a r e a  o f  t h e  N i l e  
v a l l e y .  Mexico, d e s p i t e  even more advanced i n d u s t r y  a s  w e l l  a s  
o i l  wea l t h ,  h a s  some o f  t h e  same c rush ing  d i f f i c u l t i e s  a s  Egypt; 
both  r e q u i r e  i n c r e a s i n g  food impor t s  f o r  t h e i r  r a p i d l y  expanding 
urban popu la t i ons .  B r a z i l  i s  more advanced i n d u s t r i a l l y  t h a n  
e i t h e r  Egypt o r  Mexico, b u t  t h e  energy p r i c e  i n c r e a s e s  o f  t h e  
1970s have d e f e r r e d  t h e  hope t h a t  i t s  phenomenal economic 
advance would soon r e a c h  t h e  poor  p a r t  o f  i t s  p o p u l a t i o n .  B r a z i l ' s  
p l a n s  t o  u s e  a l c o h o l  d e r i v e d  from s u g a r c a n e  f o r  f u e l  r a i s e  i n  a 
c r u c i a l  form t h e  c o n f l i c t  between expanding t h e  i n d u s t r i a l  sec- 
t o r  and f e e d i n g  t h e  poor .  Na t ions  o f  r i s i n g  income from Poland 
t o  Tanzania s u f f e r  from c h r o n i c  b a l a n c e  o f  payments d e f i c i t s .  
The i n c r e a s e  i n  l i f e  expec tancy ,  a t  t h e  rate  o f  h a l f  a 
y e a r  p e r  c a l e n d a r  y e a r  i n  less developed c o u n t r i e s ,  w h i l e  b i r t h s  
have remained h i g h  h a s  produced crowding i n  a r e a s  t h a t  up t o  
World War I1 had abundant  s p a c e .  Thus Burma, w i t h  15 m i l l i o n  
p e o p l e  b e f o r e  World War 11, c o u l d  e x p o r t  3 o r  4 m i l l i o n  t o n s  of  
g r a i n ;  today ,  w i t h  o v e r  3 0  m i l l i o n  peop le ,  Burma h a s  no  s u r p l u s  
f o r  t h e  world g r a i n  market ;  add a n o t h e r  15 m i l l i o n  and it prob- 
a b l y  w i l l  have t o  impor t  food.  I n  a  f u r t h e r  s t a g e ,  one can  
imagine i t s  f o r e s t s  o v e r c u t  and i t s  o i l  r e s e r v e s  e x h a u s t e d ,  s o  
t h a t  it w i l l  have no funds  t o  pay f o r  food i m p o r t s .  T h i s  i s  
what c a n  happen w i t h  dynamic p o p u l a t i o n  numbers and a s t a t i c  
economy. 
T h e r e f o r e  it i s  i n e v i t a b l e  t h a t  a  r e a l i s t i c  d i s c u s s i o n  o f  
p o p u l a t i o n  w i l l  r e f e r  t o  i n d i v i d u a l  c o u n t r i e s .  The compactness 
and s i m p l i c i t y  o f  a  g l o b a l  overview have t o  be r e l i n q u i s h e d  i f  
t h e  i m p l i c a t i o n s  o f  t o d a y ' s  p o p u l a t i o n  t r e n d s  are t o  be  approached.  
A f r e s h - w a t e r  s h o r t a g e  f o r  t h e  wor ld  as a whole c o u l d  n o t  o c c u r  
f o r  c e n t u r i e s ,  b u t  it i s  h e r e  now f o r  p a r t s  o f  t h e  Uni ted  S t a t e s ,  
n o t  t o  mention Egypt.  I f  t h e  f o r e s t s  o f  t h e  U.S.S.R. w e r e  ac- 
c e s s i b l e  t o  t h e  p o p u l a t i o n  o f  Bangladesh,  t h e r e  would b e  no 
f i rewood problem i n  e i t h e r  c o u n t r y .  With f r e e  movement o f  g r a i n  
around t h e  wor ld  no one would be hungry,  and t h e  r e s e r v e s  needed 
t o  c o v e r  yea r - to -yea r  f l u c t u a t i o n s  cou ld  b e  s m a l l .  
I f  t h e  problem d i s a p p e a r s  when one  c o n s i d e r s  i s s u e s  g l o b a l l y  
r a t h e r  t h a n  n a t i o n a l l y  and r e g i o n a l l y ,  it i s  i n  some s e n s e  
c r e a t e d  a r t i f i c i a l l y  when one  d i s r e g a r d s  p o s s i b l e  t e c h n i c a l  
changes .  J u s t  as t h e  w o r l d ' s  p o p u l a t i o n  w i l l  a t  l e a s t  doub le  
b e f o r e  it becomes s t a t i o n a r y ,  s o  t h e  w o r l d ' s  r e s o u r c e s  w i l l  be 
m u l t i p l i e d  by advanc ing  t echno logy  i n  t h e  c e n t u r y  ahead .  Some 
of  t h e  d i f f i c u l t y  is  o n l y  a p p a r e n t ,  c r e a t e d  by acknowledging 
t h a t  p o p u l a t i o n  w i l l  grow b u t  n e g l e c t i n g  t h e  c o r r e s p o n d i n g  
changes  i n  r e s o u r c e s .  The t e c h n i c a l  p r o g r e s s  o f  r e c e n t  c e n t u r i e s  
i s  going t o  be main ta ined  i n  some degree ,  a l t hough  d i f f i c u l t i e s  
i n  sp r ead ing  t h e  t echnoloay  t o  poor c o u n t r i e s  can be expected.  
The t r o u b l e  i s  t h a t  it i s  e a s i e r  t o  v i s u a l i z e  p o p u l a t i o n  growth 
t han  it i s  t o  p i c t u r e  t e c h n i c a l  and economic change. I n  t h i s  
paper  an e f f o r t  i s  made t o  t a k e  both  i n t o  account .  
No one s t u d y i n g  popu la t i on  should  f o r g e t  t h a t  t e c h n o l o g i c a l  
advances cou ld  overcome a l l  o f  t h e  concerns  abou t  a  popu la t i on  
growing from 4 t o  9 and perhaps  t o  1 2  b i l l i o n .  I f  n u c l e a r  o r  
s o l a r  energy on a  s u f f i c i e n t l y  l a r g e  s c a l e  were t o  become 
a v a i l a b l e ,  o r  i f  tomorrow someone w e r e  t o  f i n d  a  means o f  
e x t r a c t i n g  energy i nexpens ive ly  by c o n t r o l l e d  f u s i o n ,  t h e n  
cheap f e r t i l i z e r  and hence cheap food would be p rov ided .  Hy- 
d r o l y s i s  o f  w a t e r  would b r i n g  abou t  t h e  hydrogen economy, w i th  
i n d e f i n i t e  amounts o f  c lean-burn ing  f u e l  f o r  t r a n s p o r t ,  h e a t i n g ,  
l i g h t i n g ,  and i n d u s t r y .  M a t e r i a l s  cou ld  n o t  p o s s i b l y  be  s c a r c e  
once f u e l  was cheap,  s i n c e  much of  t h e  e a r t h ' s  c r u s t  cou ld  be  
used.  A l t e r n a t i v e l y ,  many b i l l i o n s  o f  peop le  cou ld  l i v e  pros-  
pe rous ly  w i th  p resen t -day  technology i f  c a p i t a l  w e r e  accumu- 
l a t e d  w i th  single-minded de t e rmina t i on .  
The d i sappoin tments  o f  t h e  l a s t  decade have demonstra ted  
t h e  i n a d v i s a b i l i t y  o f  coun t ing  on t e c h n i c a l  l e a p s .  Such l e a p s  
a r e  ha rd  t o  p l a n ,  and i f  t h e y  come t h e y  can have unexpected 
unfavorab le  consequences.  I t  i s  p o s s i b l e  t o  l e a r n  t o  e x t r a c t  
c o a l  cheap ly  and u se  it w i t h i n  a c c e p t a b l e  l i m i t s  o f  p o l l u t i o n ,  
b u t  it i s  n o t  p o s s i b l e  t o  l e a r n  t o  burn c o a l  w i thou t  producing 
carbon d iox ide .  Given t h a t  t h e  d i s t r i b u t i o n  o f  p o p u l a t i o n  o v e r  
t h e  e a r t h ' s  s u r f a c e  ha s  t aken  account ,  however rough ly ,  o f  l o c a l  
food p r o d u c t i v i t y ,  any major change could  be d i s a s t r o u s  even if 
t h e  w o r l d ' s  t o t a l  food supply  were increased--which t h e r e  i s  no 
r ea son  t o  assume would r e s u l t  from a  r i s e  i n  t empe ra tu r e .  
To have f a i t h  i n  s c i e n c e  and technology and t o  pursue  
promis ing l e a d s  t h a t  would r e l i e v e  s h o r t a g e s  o f  energy and 
m a t e r i a l s  and enab l e  l a r g e r  p o p u l a t i o n s  t o  l i v e  b e t t e r  i s  one 
t h i n g ;  t o  count  on n e a r  m i r a c l e s  t h a t  would s o l v e  t h e  popu la t i on  
problem a t  one s t r o k e  i s  q u i t e  a n o t h e r .  The s e r i o u s  s t u d e n t  o f  
popu la t i on  wants t o  see i n t e n s e  a c t i v i t y  i n  b a s i c  s c i e n c e  
and i t s  t e c h n o l o g i c a l  a p p l i c a t i o n s ,  a s  w e l l  a s  i n  t h e  o p e r a t i o n  
of t h e  economy, t h a t  would make t h e  g l o b e  f i t  f o r  more p e o p l e  t o  
l i v e  on;  t o  go a f t e r  s i n g l e  d r a m a t i c  s o l u t i o n s  i s  n o t  a s  promis- 
i n g  a  s t r a t e g y  a s  making s m a l l e r  changes  a l o n g  many l i n e s ,  w i t h  
emphasis  on t h o s e  l i n e s  t h a t  a r e  l a b o r  i n t e n s i v e .  
An encourag ing  f e a t u r e  o f  t h e  pos twar  p e r i o d  i s  t h e  r a p i d  
i n c r e a s e  o f  human c a p i t a l  i n  v i r t u a l l y  a l l  c o u n t r i e s .  The s p r e a d  
of  e d u c a t i o n  a t  t h e  s e v e r a l  l e v e l s  and t h e  accumula t ion  o f  i n -  
d u s t r i a l  s k i l l s ,  a r e  p r o b a b l y  more i m p o r t a n t  t h a n  any s h o r t a g e s  
o f  p h y s i c a l  c a p i t a l  o r  r e s o u r c e s .  
A p p l i c a t i o n s  o f  s c i e n c e  and t echno logy  a r e  t o o  l a r g e  a  sub- 
ject f o r  t h e  p r e s e n t  p a p e r ;  t h e y  a r e  t r e a t e d  e l s e w h e r e  i n  t h e  
NAS OutZook volume. Here it i s  enough t o  s a y  t h a t  it i s  never  
s u f f i c i e n t  t o  a s k  whe the r  t h e  e a r t h  c a n  s u s t a i n  4 o r  9 o r  1 2  
b i l l i o n  peop le .  The q u e s t i o n  i s  always  whe the r  t h e  advance  o f  
t echno logy  c a n  keep e x t e n d i n g  r e s o u r c e s  a t  a  r a t e  t h a t  w i l l  
accommodate t h e  p o p u l a t i o n  i n c r e a s e  and p e r m i t  a  r i s i n g  s t a n d a r d  
o f  l i v i n g ,  c o u n t r y  by c o u n t r y ,  i n  a n  i m p e r f e c t l y  c o o r d i n a t e d  
wor ld .  
I n  t h i s  p a p e r ,  emphasis  is  p l a c e d  on t h e  components o f  
p o p u l a t i o n  change. Thus it b e g i n s  w i t h  m o r t a l i t y - - t h e  p r e s e n t  
l e v e l s ,  d i f f e r e n t i a l s  among c o u n t r i e s ,  between t h e  s e x e s ,  and 
among s o c i a l  c l a s s e s .  I t  c o n t i n u e s  w i t h  f e r t i l i t y ,  where t h e  
range  of  u n c e r t a i n t y  i s  g r e a t e r  and t h e  i m p l i c a t i o n s  f o r  f u t u r e  
p o p u l a t i o n  a r e  l a r g e r  t h a n  f o r  m o r t a l i t y .  M i g r a t i o n  i s  t h e n  
t r e a t e d  i n  some d e t a i l .  A few y e a r s  ago it was t h o u g h t  t h a t ,  
w i t h  t h e  f i l l i n g  up o f  t h e  Americas,  t h e  l a s t  g r e a t  i n t e r n a t i o n a l  
movement--across t h e  A t l a n t i c  from e a s t  t o  w e s t - - w a s  o v e r .  T h a t  
h a s  proved t o  be  wrong. Refugees from E a s t  t o  West Germany and 
from Cuba and Vietnam t o  t h e  Uni ted  S t a t e s ,  gues tworkers  from 
s o u t h e r n  Europe and w e s t e r n  As ia  t o  n o r t h e r n  Europe,  l e g a l  and 
i l l e g a l  movement ( a c r o s s  t h e  U.S.-Mexican b o r d e r ,  from Bangladesh 
t o  n o r t h e r n  I n d i a ,  from e x - c o l o n i e s  t o  e x - m e t r o p o l i s e s )  t h e s e  a r e  
a  few o f  t h e  m i g r a t i o n  c u r r e n t s  s i n c e  World War 11. I t  would be 
i d l e  t o  suppose  t h a t  t h e  t o t a l  movement w i l l  d i m i n i s h  i n  t h e  
f u t u r e  a l t h o u g h  t h e  d i r e c t i o n s  o f  t h e  s t r e a m s  w i l l  change.  
F i n a l l y ,  t h e  r e l a t i o n  o f  p o p u l a t i o n  t o  r e s o u r c e s  i s  r e p o r t e d  on 
b r i e f l y .  
MORTAL I TY 
Deaths are one component o f  p o p u l a t i o n  change,  t h e  o t h e r s  
b e i n g  b i r t h s  and m i g r a t i o n s .  Changes i n  t h e  d e a t h  rate  have 
been r e s p o n s i b l e  f o r  most o f  t h e  change i n  human p o p u l a t i o n  
growth d u r i n g  t h e  2 0 t h  c e n t u r y .  A t  t h e  t u r n  o f  t h e  c e n t u r y ,  
t h e  d e a t h  ra te  o f  t h e  human p o p u l a t i o n  was o n  t h e  o r d e r  o f  30-35 
d e a t h s  p e r  1,000 p o p u l a t i o n  p e r  y e a r .  By 1950-55, it had de-  
c l i n e d  t o  a b o u t  19 p e r  1,000 and,  by 1975-80, t o  a b o u t  11 p e r  
1,000 ( U n i t e d  Na t ions  P o p u l a t i o n  D i v i s i o n  1 9 7 9 ) .  Most o f  t h e  
r e c e n t  change h a s  o c c u r r e d  i n  less developed r e g i o n s ,  where 
c r u d e  d e a t h  rates d e c l i n e d  from approx imate ly  23 p e r  1,000 i n  
1950-55 t o  a n  e s t i m a t e d  12 p e r  1,000 i n  1975-80. During t h e  
same p e r i o d ,  more developed c o u n t r i e s  as a group e x p e r i e n c e d  a  
d e c l i n e  from o n l y  10 t o  9  p e r  1 ,000,  t h e i r  d e c l i n e  b e i n g  c o u n t e r -  
ba lanced  by t h e  a g i n g o f t h e i r  p o p u l a t i o n s .  O n l y a  s m a l l  f r a c t i o n  
o f  t h e  d e c l i n e  i n  d e a t h  rates i n  less developed r e g i o n s  h a s  been 
o f f s e t  by d e c l i n e s  i n  b i r t h  rates  d u r i n g  t h i s  c e n t u r y ;  t h e  re- 
s u l t  is t h a t  wor ld  p o p u l a t i o n  grew a t  unpreceden ted  r a t e s  i n  
t h e  p e r i o d  1950-80. 
O t h e r  measures  o f  m o r t a l i t y  are b e t t e r  i n d i c a t o r s  o f  a 
p o p u l a t i o n ' s  h e a l t h  and l o n g e v i t y .  L i f e  expec tancy  a t  b i r t h  
h a s  i n c r e a s e d  from approx imate ly  47 y e a r s  i n  1950-55 t o  a b o u t  
57 y e a r s  by 1975-80 f o r  t h e  human p o p u l a t i o n  a s  a whole. For  
less developed r e g i o n s ,  t h e  c o r r e s p o n d i n g  f i g u r e s  are 43 and  55 
y e a r s ;  i n  more developed r e g i o n s ,  64 and 71 y e a r s .  The magni- 
t u d e  o f  t h e s e  achievements  i s  s u g g e s t e d  by t h e  f a c t  t h a t  no one 
c o u n t r y  i n  t h e  wor ld  i n  1900 had a l i f e  expec tancy  as  h i g h  as 
t h e  wor ld  a v e r a g e  o f  57 y e a r s  i n  1975-80. 
These m o r t a l i t y  improvements are d i s t r i b u t e d  unevenly .  
A s  i n d i c a t e d  by' t h e  above f i g u r e s ,  improvements have  been s lower  
i n  more developed c o u n t r i e s  as t h e y  approach  t h e  l i m i t s  t o  
l o n g e v i t y  under  c u r r e n t  med ica l  knowledge and p r a c t i c e .  Nale 
l o n g e v i t y  h a s  improved more s l o w l y  t h a n  female  i n  t h e  p o s t -  
World War I1 p e r i o d  i n  t h e s e  c o u n t r i e s .  F o r  example,  i n  t h e  
Uni ted  S t a t e s  m a l e  l i f e  expec tancy  grew by 3.7 y e a r s  between 
1950 and 1977 ( f rom 65.6 t o  6 9 . 3 ) ,  w h i l e  f emale  l i f e  expec- 
t a n c y  grew by 6.0 y e a r s  ( f rom 71.1 t o  77.1 y e a r s )  (U.S. Bureau 
o f  t h e  Census 1979b) .  Among deve lop ing  r e g i o n s ,  L a t i n  American 
popu la t i ons  appear  t o  have exper ienced  a s l ower  t h a n  ave rage  
m o r t a l i t y  d e c l i n e  i n  t h e  l a s t  decades  b u t ,  once a g a i n ,  t h e  ex- 
p l a n a t i o n  may l i e  a t  l e a s t  f o r  some c o u n t r i e s  (Cuba, Pue r to  
Rico, Costa  Rica ,  Uruguay) i n  t h e i r  l o c a t i o n  a t  t h e  upper end 
o f  t h e  range  o f  observed  l i f e  e x p e c t a n c i e s ,  where p r o g r e s s  i s  
less s t r i k i n g ,  
For  c o u n t r i e s  i n  sub-Saharan A f r i c a  n e i t h e r  t r e n d s  no r  
c u r r e n t  l e v e l s  a r e  known w i t h  p r e c i s i o n ,  The ev idence  on mor- 
t a l i t y  l e v e l s  i n  t h e  r e g i o n  s u p p o r t s  o n l y  t h e  c r u d e s t  a s s e s s -  
ment o f  c u r r e n t  c o n d i t i o n s .  The Uni ted  Nat ions  e s t i m a t e  o f  
l i f e  expectancy o f  47.1 y e a r s  i n  sub-Saharan A f r i c a  i n  1975-80, 
which i s  probab ly  t h e  most r e l i a b l e  e s t i m a t e  a v a i l a b l e  f o r  t h e  
r eg ion ,  must be viewed i n  t h i s  l i g h t ,  A l l  one can  s ay  i s  t h a t  
m o r t a l i t y ,  e s p e c i a l l y  i n  W e s t  A f r i c a ,  i s  ve ry  h igh .  
There i s  even less i n fo rma t ion  a b o u t  m o r t a l i t y  l e v e l s  i n  
China, f o r  which t h e  United Nat ions  a s s i g n s  a l i f e  expectancy 
o f  64 y e a r s  i n  1975-80. A more r e c e n t ,  unpubl i shed  a n a l y s i s  o f  
d a t a  cove r ing  a p a r t  o f  t h e  Chinese p o p u l a t i o n  i n  1975 i n d i c a t e s  
f o r  t h a t  p a r t  a  l i f e  expectancy o f  60-65 y e a r s  and a c rude  d e a t h  
r a t e  ( t o t a l  d e a t h s  d i v i d e d  by t o t a l  p o p u l a t i o n )  o f  8-10 p e r  
1,000.  The l a r g e s t  less developed coun t ry  w i t h  r ea sonab ly  re- 
l i a b l e  d a t a  on m o r t a l i t y  i s  I n d i a .  I ts  n a t i o n a l l y  r e p r e s e n t a -  
t i v e  Sample R e g i s t r a t i o n  System (SRS) p robab ly  i n c l u d e s  abou t  
90 p e r c e n t  o f  d e a t h s  t h a t  f a l l  w i t h i n  t h e  sample frame.  I t  
y i e l d e d  a c rude  d e a t h  r a t e  o f  16.5 p e r  1,000 i n  1970-72 and 
15.0 i n  1976. SRS d a t a  have been combined w i t h  t h o s e  from 
o t h e r  sou rce s  t o  produce an  e s t i m a t e  o f  l i f e  expectancy i n  
I n d i a  f o r  t h e  1961-71 p e r i o d  o f  45.5 y e a r s  f o r  females  and 
47.9 f o r  males (Dyson 1979 and R e g i s t r a r  General  o f  I n d i a  1979a) .  
L i f e  expectancy h a s  p robab ly  i n c r e a s e d  by s e v e r a l  y e a r s  s i n c e  
t h a t  p e r i o d .  
F a c t o r s  I n f l u e n c i n g  M o r t a l i t y  Trends i n  L e s s  Developed C o u n t r i e s  
The f a c t o r s  r e s p o n s i b l e  f o r  d e c l i n e s  i n  m o r t a l i t y  va ry  from 
t i m e  t o  t i m e  and from p l a c e  t o  p l a c e .  Much of  t h e  r e s e a r c h  t h a t  
a t t e m p t s  t o  i d e n t i f y  t h e s e  f a c t o r s  f o r  less developed c o u n t r i e s  
i n  t h e  postwar  p e r i o d  h a s  focused on  t h e  i s l a n d  o f  S r i  Lanka. 
The r e a s o n s  f o r  t h i s  c o n c e n t r a t i o n  a r e  a  d r a m a t i c  d e c l i n e  i n  
m o r t a l i t y  and p resumpt ive  c a u s a l  f a c t o r s ,  p a r t i c u l a r l y  t h e  
p r eva l ence  o f  m a l a r i a  b e f o r e  and a f t e r  a  s u c c e s s f u l  a n t i m a l a r -  
i a l  campaign. The c u r r e n t  consensus  i s  t h a t  t h e  a n t i m a l a r i a l  
campaign o f  1946-47 reduced t h e  i s l a n d ' s  c r u d e  d e a t h  r a t e  by 
4-5 p e r  1 ,000 ,  r e p r e s e n t i n g  40 t o  50 p e r c e n t  o f  t h e  d e c l i n e  
t h a t  o c c u r r e d  i n  c r u d e  d e a t h  r a t e s  between 1936-45 and 1946-70.* 
Other  impor t an t  c o n t r i b u t o r s  were improved n u t r i t i o n  and b e t -  
te r  o r g a n i z a t i o n  o f  h e a l t h  f a c i l i t i e s .  T h i s  o r d e r  o f  magnitude 
f o r  t h e  e f f e c t i v e n e s s  o f  a n t i m a l a r i a l  campaigns i s  probab ly  n o t  
s e r i o u s l y  i n  e r r o r  f o r  M a u r i t i u s ,  Venezuela ,  Guatemala, I n d i a ,  
and o t h e r  c o u n t r i e s  w i t h  moderate m a l a r i a  endemic i t y  and  suc-  
c e s s f u l  a n t i m a l a r i a l  campaigns. 
Longevi ty  i s  r a p i d l y  i n c r e a s i n g  i n  many poor  c o u n t r i e s  and 
r e g i o n s .  Ke ra l a  s t a t e  i n  I n d i a ,  S r i  Lanka, and Cuba a l l  had 
l i f e  e x p e c t a n c i e s  i n  t h e  upper  60s  o r  above i n  1970-75 d e s p i t e  
q u i t e  low l eve ls  o f  income ( less t h a n  $200 p e r  c a p i t a  i n  U.S. 
d o l l a r s  i n  Ke ra l a  and S r i  Lanka) .  Each o f  t h e s e  p o p u l a t i o n s  has  
a  h e a l t h  sys tem o r i e n t e d  toward d e l i v e r i n g  b a s i c  s e r v i c e s  t o  t h e  
e n t i r e  p o p u l a t i o n ,  w i t h  emphasis  on r u r a l  a r e a s ;  e ach  ha s  a 
l a r g e - s c a l e ,  government-sponsored n u t r i t i o n a l  supp l emen ta t i on  
* *  program; and each  h a s  a ch i eved  u n u s u a l l y  h i g h  l e v e l s  o f  l i t e r a c y .  
But each  i s  a l s o  a  r e l a t i v e l y  s m a l l  p o p u l a t i o n  w i t h  a  w e l l -  
o r gan i zed  a d m i n i s t r a t i v e  s t r u c t u r e  commanding p o p u l a r  s u p p o r t .  
I t  i s  n o t  c l e a r  how r e a d i l y  t h e i r  s u c c e s s  can  be t r a n s f e r r e d  t o  
o t h e r  a r e a s .  
P r o s p e c t s  f o r  M o r t a l i t y  i n  Poor C o u n t r i e s  
With a n  a v e r a g e  l i f e  expec tancy  o f  a b o u t  55 y e a r s ,  less 
developed c o u n t r i e s  have completed  a b o u t  two- th i rd s  o f  t h e  
t r a n s i t i o n  from p r e i n d u s t r i a l  m o r t a l i t y  l e v e l s  t o  t h o s e  cha r ac -  
t e r i s t i c  o f  a  modern deve loped  coun t ry .  But  t h e y  s t i l l  show an  
*The b i b l i o g r a p h y  o f  s t u d i e s  o f  m o r t a l i t y  d e c l i n e  i n  S r i  
Lanka i s  q u i t e  l e n g t h y .  The most a u t h o r i t a t i v e  a n a l y s i s  i s  
Newman (1977) .  
**On Kera l a ,  see R a t c l i f f e  (1975 and  1978 ) ,  on  S r i  Lanka, 
see Isenman (1978) , and o n  Cuba, see Diaz-Br ique t s  (1978) . 
enormously h igh  d e a t h  r a t e  among t h e i r  p o o r e s t  p o p u l a t i o n  sec- 
t o r s ,  a s  r e v e a l e d  by r e c e n t  i n fo rma t ion  on socioeconomic d i f -  
f e r e n c e s  i n  m o r t a l i t y .  T h e i r  w h i t e  c o l l a r  o r  we l l -educa ted  
u r b a n i t e s  e n j o y  l i f e  e x p e c t a n c i e s  s i m i l a r  t o  t h o s e  o f  more 
developed c o u n t r i e s ,  w h i l e  r u r a l  i l l i t e r a t e  g roups  have l e v e l s  
t h a t  a r e  15-30 y e a r s  lower .*  M u l t i v a r i a t e  a n a l y s e s  of  s e v e r a l  
b o d i e s  o f  d a t a  s u g g e s t  ( t h e y  canno t  p rove)  t h a t  t h e  l i t e r a c y  
( o r  e d u c a t i o n a l  a t t a i n m e n t )  o f  mothers  is one o f  t h e  m o s t  i m -  
p o r t a n t  f a c t o r s  i n  a  househo ld ' s  m o r t a l i t y  l e v e l  (Ca ldwel l  1979) .  
The d e a t h  r a t e  from d i a r r h e a l  d i s e a s e s  i n  i n f a n c y  and t h e  
second y e a r  of l i f e  c o n t i n u e s  t o  be h igh .  T h e s e d i s e a s e s  a r e  more 
prominent  t h a n  t h e y  w e r e  i n  more developed c o u n t r i e s  a t  equ i -  
v a l e n t  m o r t a l i t y  l e v e l s ,  and t h e y  may h e l p  t o  e x p l a i n  why mor- 
t a l i t y  below t h e  a g e  o f  5  is o f t e n  h i g h  r e l a t i v e  t o  m o r t a l i t y  
above t h e  age  o f  5  i n  less developed c o u n t r i e s  ( P r e s t o n  1976) .  
Problems become p a r t i c u l a r l y  a c u t e  around t h e  t i m e  o f  weaning, 
when a  c h i l d  o f t e n  f i r s t  comes i n t o  c o n t a c t  w i t h  con tamina ted  
food and l o s e s  immuni t ies  t r a n s m i t t e d  th rough  b r e a s t  mi lk  o r  
a c q u i r e d  i n  u t e r o .  These problems sometimes r e s u l t  i n  a  l o c a l  
peak i n  t h e  age-curve  o f  t h e  d e a t h  r a t e  around t h e  t i m e  o f  
weaning, a s  i n  Guatemala and Senega l .  
Whereas L a t i n  American and As ian  c o u n t r i e s  have reduced  
m a l a r i a  d e a t h  r a t e s  t o  a  s m a l l  f r a c t i o n  o f  t h e i r  e a r l i e r  l e v e l s ,  
t h e  same i s  n o t  t r u e  of t r o p i c a l  A f r i c a  by some 4-8 y e a r s ;  i n -  
f e c t i o u s  mosqui toes  c o n t i n u e  t o  be  many t i m e s  more common i n  
p a r t s  o f  A f r i c a  t han  i n  o t h e r  r e g i o n s .  Low incomes, a  w ide l y  
d i s p e r s e d  p o p u l a t i o n ,  and weak h e a l t h  s e r v i c e s  c o n t r i b u t e  t o  t h e  
m a l a r i a  d e a t h  r a t e .  What c an  be  done i s  v i v i d l y  i l l u s t r a t e d  by 
a n  i n s e c t i c i d e  sp r ay ing  campaign i n  a  v i l l a g e  i n  Kenya, where 
t h e  c r ude  d e a t h  r a t e  was reduced from 2 4  p e r  1,000 t o  13.5 p e r  
1,000 i n  two y e a r s ;  no change i n  m o r t a l i t y  occu r r ed  i n  t h e  con- 
t r o l  v i l l a g e  (Payne, e t  a l .  1976) .  Unfo r tuna t e ly  i n t e r n a t i o n a l  
i n i t i a t i v e s  a g a i n s t  m a l a r i a  have l o s t  much o f  t h e i r  momentum 
s i n c e  t h e  1950s. 
p~ - - 
*These r e l a t i o n s  a r e  b e s t  documented i n  L a t i n  America. See 
t h e  s e r i e s  Uni ted  Na t ions  (1976-7979). 
Cont inued p r o g r e s s  i n  r e d u c i n g  m o r t a l i t y  i n  less developed 
c o u n t r i e s  d o e s  n o t  r e q u i r e  s c i e n t i f i c  o r  t e c h n i c a l  b r e a k t h r o u g h s ,  
b u t  o n l y  t h e  s p r e a d  o f  a r e l a t i v e l y  few b a s i c  p r e v e n t i v e  and 
c u r a t i v e  p r o c e d u r e s  t h r o u g h o u t  e n t i r e  p o p u l a t i o n s :  o r a l  rehy- 
d r a t i o n  i n  t r e a t m e n t  o f  d i a r r h e a l  d i s e a s e ,  b o i l i n g  of  d r i n k i n g  
water where p i p e d  c l e a n  water c a n n o t  be made a v a i l a b l e ,  c o n s t r u c -  
t i o n  o f  p i t  p r i v i e s ,  immunizat ion ,  and i n s e c t i c i d e  s p r a y i n g  are 
p robab ly  t h e  keys  t o  s u c c e s s  o v e r  t h e  n e x t  f i v e  y e a r s  and beyond. 
M o r t a l i t y  i n  More Developed C o u n t r i e s  
Recent  d e c l i n e s  i n  f e r t i l i t y  i n  more deve loped  c o u n t r i e s  
have g r e a t l y  i n c r e a s e d  t h e  l e v e r a g e  t h a t  m o r t a l i t y  c o n d i t i o n s  
e x e r t  on t h e  s i z e  and s t r u c t u r e  o f  t h e  p o p u l a t i o n .  These coun- 
t r i e s  have reached  t h e  s t a g e  where a p p r o x i m a t e l y  93  p e r c e n t  o f  
t h o s e  born  s u r v i v e  t o  t h e i r  5 0 t h  b i r t h d a y .  T h e r e f o r e ,  subse-  
q u e n t  d e c l i n e s  i n  m o r t a l i t y  w i l l  n o t  g r e a t l y  i n c r e a s e  t h e  nurn- 
b e r  o f  b i r t h s  o c c u r r i n g  i n  t h e s e  c o u n t r i e s ,  a number t h a t  i s  
p r o j e c t e d  t o  b e  s t e a d y  o r  t o  d e c l i n e  i n  many o f  them. Without  
t h e  y o u t h f u l  b i a s  t y p i c a l l y  i m p a r t e d  t o  a g e  d i s t r i b u t i o n s  by 
h i g h  f e r t i l i t y ,  what  happens  t o  l i f e  e x p e c t a n c y  a t  t h e  a g e  o f  
50 o b v i o u s l y  h a s  major i m p l i c a t i o n s  f o r  f u t u r e  p o p u l a t i o n s .  
I m p o r t a n t  changes  seem t o  be  o c c u r r i n g  i n  m o r t a l i t y  ra tes  
a t  o l d e r  a g e s ,  p a r t i c u l a r l y  i n  t h e  Uni ted  S t a t e s .  F o r  example, 
l i f e  expec tancy  a t  a g e  50 i n c r e a s e d  from 24.5 y e a r s  i n  1949-51 
t o  27.6 i n  1978. Much o f  t h e  r e c e n t  improvement i s  a t t r i b u t a b l e  
t o  d e c l i n i n g  d e a t h  rates from d i s e a s e s  o f  t h e  h e a r t .  The age- 
a d j u s t e d  d e a t h  r a t e  from h e a r t  d i s e a s e s  d e c l i n e d  s l o w l y  from 
3.08 p e r  1,000 i n  1950 t o  2.86 i n  1965. T h e r e a f t e r ,  t h e  d e c l i n e  
a c c e l e r a t e d  r a p i d l y  and t h e  ra te  reached  2.16 i n  1976 (U.S. 
Bureau o f t h e  Census 1979b and U.S. Department  o f  H e a l t h ,  Educa- 
t i o n ,  and Wel fa re  1978) .  
S e v e r a l  f a c t o r s  are i n v o l v e d  i n  t h i s  r a p i d  r e c e n t  advance 
a g a i n s t  h e a r t  d i s e a s e  m o r t a l i t y .  There  i s  e v i d e n c e  t h a t  
~ m e r i c a n s  are i n c r e a s i n g l y  heed ing  warn ings  a b o u t  t h e  a d v e r s e  
e f f e c t s  of p r a c t i c e s  such  as c i g a r e t t e  smoking and  h i g h  consump- 
t i o n  o f  an imal  f a t s .  F o r  example, t h e  p r o p o r t i o n  o f  t h e  a d u l t  
male popula t ion  t h a t  smokes c i g a r e t t e s  has  d e c l i n e d  from 52.4 
pe rcen t  i n  1965 t o  41.9 p e r c e n t  i n  1976. U . S .  Department of  
Agr i cu l tu re  f i g u r e s  show l a r g e  d e c l i n e s  between 1963 and 1975 
i n  p e r  c a p i t a  consumption of  animal f a t s .  
Perhaps more important  t han  t h e s e  changes i n  pe r sona l  ha- 
b i t s  i s  t h e  d i f f u s i o n  o f  improved methods o f  t r e a t i n g  hyper ten-  
s ion .  The percentage  o f  people  wi th  hyper tens ion  who a r e  re- 
c e i v i n g  t r ea tmen t  h a s  inc reased  g r e a t l y  ove r  t h e  l a s t  decade.  
This  i n c r e a s e  i s  sp read  throughout  a l l  race-sex groups and may 
account f o r  t h e  f a c t  t h a t  improvements i n  l i f e  expectancy among 
b lacks  have exceeded those  among whi t e s  i n  t h e  l a s t  decade ( U . S .  
Department of Heal th ,  Education,  and Welfare 1979) .  
The United S t a t e s  i s  s t i l l  behind s e v e r a l  o t h e r  developed 
c o u n t r i e s .  Table 1 d i s p l a y s  e s t i m a t e s  of  l i f e  expectancy a t  
b i r t h  f o r  t h e  l a t e s t  a v a i l a b l e  y e a r s  i n  f i v e  developed coun- 
t r i e s .  United S t a t e s  males f a l l  t h r e e  y e a r s  s h o r t  o f  m a l e  l i f e  
expectancy i n  Japan,  Sweden, o r  Norway. The U . S .  female de- 
f i c i t  i s  about  h a l f  a s  l a r g e  a s  t h e  male. I n  g e n e r a l ,  t h e  na- 
t i o n a l  d i f f e r e n c e s  shown i n  t h i s  t a b l e  ( a s  w e l l  a s  t h e  s e x  d i f -  
f e r ences )  a r e  dominated by d i f f e r e n c e s  i n  h e a r t  d i s e a s e  morta- 
l i t y .  Some o f  t h e s e  d i f f e r e n c e s  may have g e n e t i c  components; 
it i s  i n s t r u c t i v e ,  f o r  example, t h a t  Japanese-Americans have 
even h igher  l i f e  expec tanc ie s  than t h e  popu la t ion  a f  Japan it- 
s e l f  (Kitacawa and Hauser 1973) . 
The r e l a t i v e l y  r a p i d  d e c l i n e  i n  U.S. m o r t a l i t y  from h e a r t  
d i s e a s e  i n  t h e  l a s t  15 y e a r s  is  more than  an  e r r a t i c  f l u c t u a t i o n .  
But t h e r e  i s  s t i l l  scope f o r  a d d i t i o n a l  p rog res s .  Much o f  t h i s  
p rog res s  probably w i l l  occur  through " r i s k  f a c t o r  i n t e r v e n t i o n , "  
i n  which l a r g e  groups a r e  persuaded t o  modify behavior  i n  lon- 
gevity-enhancing ways. Some community programs o f  t h i s  t ype  
have been success fu l  (Breslow 1978). Whether a breakthrough i n  
unders tanding and a slowing down of  t h e  aging process  w i l l  occur  
i n  t h e  n e x t  decade remains t o  be seen.  
I n f a n t  and you th fu l  m o r t a l i t y  s t i l l  demand a t t e n t i o n .  A l -  
though i n f a n t  m o r t a l i t y  has  f a l l e n  i n  r e c e n t  y e a r s  i n  t h e  United 
S t a t e s ,  a  number o f  c o u n t r i e s  s t i l l  do much b e t t e r  t han  w e  do. 
Table 1 Ranking o f  s e l e c t e d  more developed c o u n t r i e s  according 
t o  l i f e  expectancy a t  b i r t h  i n  y e a r s  f o r  males and 
females  (1970s) . 
Males Females 
L i f e  L i f e  
expectancy expectancy 
Country Year a t  b i r t h  Country Year a t  b i r t h  
Japan 1977 72.69 Japan 1977 77.95 
Sweden 1976 72.12 Sweden 1976 77.90 
Wrway 1975-76 71.85 Norway 1975-76 78.12 
United S t a t e s  1976 69.1 United S t a t e s  1976 76.7 
U.S.S.R. 1971-72 64. U .S .S .R. 1971-72 74. 
SOURCE: United Nations Popula t ion  Div is ion ,  drawn from o f f i c i a l  p u b l i c a t i o n s  
and f i l e s  o f  t h e  United Nations S t a t i s t i c a l  Of f i ce .  
Accidents ,  homicides,  and s u i c i d e s  a r e  n o t  causes  o f  d e a t h  on 
which medical advances w i l l  have much e f f e c t  b u t  one can hope 
f o r  va r ious  k i n d s  of nonmedical a l l e v i a t i o n .  
One can expec t  some major s o c i a l  a d a p t a t i o n s  t o  c u r r e n t  
and p r o s p e c t i v e  m o r t a l i t y  t r e n d s :  
-- A s  t h e  l i f e  c y c l e  l eng thens ,  t h e  need f o r  i n d i v i d u a l  
adap t iveness  i n c r e a s e s .  The lengthening  o f  l i f e  i s  
a s s o c i a t e d  wi th  more changes i n  t h e  cou r se  of  t h e  l i f e  
cyc l e :  changes i n  c a r e e r s ,  spouses ,  and r e s i d e n c e s ,  
a s  w e l l  a s  reeduca t ion .  L i f e  expectancy a t  b i r t h  f o r  
females  i n  1900 was 4 8  y e a r s ,  t h e  same a s  l i f e  expec- 
t ancy  a t  age  3 2  today.  I n s t e a d  o f  being te rmina ted  
by t h e  dea th  o f  a spouse,  many marr iages  end i n  d i -  
vorce .  Education of a d u l t s  i s  u s e f u l  i n  p ropor t ion  
t o  t h e  l e n g t h  of  l i f e  remaining t o  them. 
-- M o r t a l i t y  d e c l i n e s  a t  o l d e r  ages  w i l l  change t h e  r a t i o  
o f  t h e  r e t i r e d  t o  t h e  a c t i v e  l a b o r  f o r c e .  According 
t o  o f f i c i a l  U.S. Census Bureau p r o j e c t i o n s  t h a t  employ 
conse rva t ive  m o r t a l i t y  assumptions ,  t h e  number of per-  
sons  aged 65 and above i s  expected t o  i n c r e a s e  by nea r ly  
50 p e r c e n t  between 1975 and 1995. The r a t i o  o f  t h e  
popu la t ion  65 and over  t o  t h a t  aged 15-64 w i l l  i n c r e a s e  
by more t h a n  50 p e r c e n t  b e f o r e  t h e  end  o f  t h e  f i r s t  
q u a r t e r  o f  t h e  2 1 s t  c en tu ry .  Fas te r - than-expec ted  
m o r t a l i t y  d e c l i n e s  w i l l  p u t  upward p r e s s u r e  on t h e  
a g e  a t  r e t i r e m e n t ,  a  p r e s s u r e  t h a t  w i l l  be accommodated 
p a r t l y  by t h e  i n c r e a s e d  v i t a l i t y  o f  t h e  e l d e r l y .  
-- More o l d e r  peop le  w i l l  have t o  concern  themse lves  w i t h  
s u p p o r t  f o r  and c a r e  o f  a  p a r e n t .  Under r e c e n t  mor- 
t a l i t y  and f e r t i l i t y  c o n d i t i o n s  i n  t h e  Uni ted  S t a t e s ,  
34 p e r c e n t  o f  pe r sons  aged 60 would have a l i v i n g  
p a r e n t ;  if c a n c e r  w e r e  e l i m i n a t e d  a s  a  c a u s e  o f  d e a t h ,  
t h i s  f i g u r e  would i n c r e a s e  t o  42 p e r c e n t .  
-- The s e x  d i f f e r e n c e  i n  m o r t a l i t y  i s  c r e a t i n g  ve ry  
d i f f e r e n t  l i f e  c y c l e s  f o r  males  and f ema le s .  Under 
r e c e n t  U.S. c o n d i t i o n s ,  a  newborn American g i r l  can  
e x p e c t  t o  spend n i n e  y e a r s  o f  h e r  l i f e  a s  a  widow and 
h a s  a  60 p e r c e n t  chance  o f  dy ing  i n  t h a t  s t a t e ;  f o r  
males ,  t h e  co r r e spond ing  f i g u r e s  a r e  two y e a r s  and 
22 p e r c e n t .  Recent  m o r t a l i t y  changes  show no s i g n  o f  
narrowing t h e s e  s e x  d i f f e r e n c e s .  
M o r t a l i t y  c o n d i t i o n s  a t  o l d e r  a g e s  w i l l  s t a n d  c l o s e  watching 
i n  t h e  y e a r s  ahead.  I n  1977, t h e  U.S. Bureau o f  t h e  Census mo- 
d i f i e d  i t s  p o p u l a t i o n  p r o j e c t i o n s  from t h o s e  produced i n  1975 t o  
i n c o r p o r a t e  s e v e r a l  more y e a r s  of  d a t a  on m o r t a l i t y  d e c l i n e s .  
The r e s u l t  was t h a t  t h e  p r o j e c t e d  numer o f  pe r sons  o v e r  t h e  age  
of  65 i n  2000 grew from 28.8 m i l l i o n  t o  31.87 m i l l i o n ,  a  10 per-  
c e n t  i n c r e a s e  i n  t h e  p r o j e c t i o n  o v e r  t h e  c o u r s e  o f  two y e a r s  
(U.S. Bureau o f  t h e  Census 1977) .  But  t h e  1977 p r o j e c t i o n  a l -  
r eady  a p p e a r s  ex t remely  c o n s e r v a t i v e  i n  i t s  assumpt ion t h a t  
male l i f e  expec tancy  w i l l  i n c r e a s e  from 69.1 y e a r s  i n  1976 t o  
71.8 y e a r s  by 2050; t h r e e  c o u n t r i e s  have  a l r e a d y  s u r p a s s e d  t h e  
l a t t e r  f i g u r e  and U.S. males ga ined  t h e  2.7 y e a r s  t h a t  a r e  pro-  
j e c t e d  f o r  t h e  n e x t  75 y e a r s  between 1960 and 1977 a l o n e .  Mor- 
t a l i t y  c o n d i t i o n s  among t h e  e l d e r l y  w i l l  become p a r t i c u l a r l y  
s i g n i f i c a n t  when t h e  baby boom c o h o r t  r e a c h e s  r e t i r e m e n t  age .  
FERTILITY 
The w o r l d ' s  c r u d e  b i r t h  r a t e  ( t o t a l  b i r t h s  d i v i d e d  by t o -  
t a l  p o p u l a t i o n )  was a b o u t  36 b i r t h s  p e r  1 ,000 p e r  y e a r  i n  1950; 
it has  been reduced by abou t  20 p e r c e n t  d u r i n g  t h e  p a s t  30 y e a r s  
and i s  below 30 today.  That  i s  p e r c e p t i b l e  p r o g r e s s  towards  t h e  
g o a l  o f  s t a t i o n a r i t y ,  where a  c rude  d e a t h  r a t e  o f  15 would co r -  
respond t o  a  c rude  b i r t h  r a t e  o f  15. 
The more developed c o u n t r i e s ,  w i t h  o n e - q u a r t e r  o f  t h e  
w o r l d ' s  p o p u l a t i o n ,  had an average  c rude  b i r t h  r a t e  o f  a b o u t  
23 i n  1950. There ha s  s i n c e  been a  d e c l i n e  o f  32 p e r c e n t ,  and 
t h e  l e v e l  o f  c rude  b i r t h  r a t e s  today  i s  a b o u t  16  (see F i g u r e  1 ) .  
A few of  t h e  more developed c o u n t r i e s ,  i n c l u d i n g  b o t h  West 
and E a s t  Germany, have more d e a t h s  t h a n  b i r t h s ,  and many have 
r a t e s  of  r e p r o d u c t i o n  t h a t ,  i f  con t i nued ,  would r e s u l t  i n  a  de- 
c l i n e  from p r e s e n t  p o p u l a t i o n  l e v e l s .  Popu l a t i on  growth among 
t h e  more deve loped  c o u n t r i e s  poses  no s e r i o u s  problem o f  t o t a l  
numbers b u t  t h e r e  a r e  many problems of  u r b a n i z a t i o n  and d i s t r i b u t i o n .  
The less deve loped  c o u n t r i e s  p r e s e n t  a  d i f f e r e n t  p i c t u r e .  
I n  1950, t h e  p o p u l a t i o n s  numbered 1.7 b i l l i o n ,  and d e a t h  r a t e s  
w e r e  high--more t h a n  23 p e r  1 ,000.  The r e v o l u t i o n  i n  m o r t a l i t y  
ha s  reduced t h e  c rude  d e a t h  r a t e  a lmos t  by h a l f  t o  11 o r  12. 
F e r t i l i t y  was h i g h  i n  1950, abou t  42 p e r  3,000. Thus t h e  r a t e  
o f  growth was s l i g h t l y  less t h a n  2 p e r c e n t  p e r  y e a r  i n  1950. 
The c r ude  b i r t h  r a t e  h a s  d e c l i n e d  from 42 t o  abou t  33--a de- 
crease o f  n i n e  p o i n t s ,  o r  abou t  20 p e r c e n t .  Changes i n  f e r -  
t i l i t y  have  been d r ama t i c  i n  Asia  and t h e  P a c i f i c ,  s u b s t a n t i a l  
i n  C e n t r a l  and South  America, and h a r d l y  n o t i c e a b l e  i n  A f r i c a .  
I n  A s i a ,  where t h e  bu lk  o f  t h e  p o p u l a t i o n  l i v e s ,  t h e  c rude  
b i r t h  r a t e  d e c l i n e d  by 25 p e r c e n t  from more t han ,  4 3  t o  31. I n  
t h e  Americas s o u t h  o f  t h e  Rio Grande, t h e  d e c l i n e  was abou t  16 
percent - - f rom more t han  4 3  t o  less t h an  35. Data f o r  many 
A f r i c a n  c o u n t r i e s  are i n adequa t e ,  b u t  what  i n f o r m a t i o n  e x i s t s  
s u g g e s t s  a  c rude  b i r t h  r a t e  o f  abou t  48 i n  3950, pe rhaps  drop- 
p ing  a coup l e  of  p o i n t s  t o  46 by now. Only two c o u n t r i e s  i n  
A f r i c a ,  T u n i s i a  and M a u r i t i u s ,  have shown a p p r e c i a b l e  changes  
i n  f e r t i l i t y  o v e r  t h e  30-year p e r i o d .  E g y p t ' s  c rude  b i r t h  r a t e  
d e c l i n e d  i n  t h e  l a t e  1960s and ve ry  e a r l y  1970s b u t ,  s i n c e  
t h a t  t i m e ,  it h a s  i n c r e a s e d  t o  41 i n  1979, a b o u t  t h e  same l e v e l  
a s  i n  3965.  
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F i g u r e  1  Crude b i r t h  and d e a t h  r a t e s  and pe rcen t ages  o f  n a t u r a l  
i n c r e a s e  1950-2000 (Uni ted  Nat ions  medium as sumpt ions ) .  
More Developed C o u n t r i e s  
With t h e  s o l e  e x c e p t i o n  o f  I r e l a n d ,  a l l  o f  t h e  more deve l -  
oped c o u n t r i e s  e x p e r i e n c e d  d e c l i n e s  i n  f e r t i l i t y  f rom 1950 t o  
1978. D e c l i n e s  r anged  f rom a b o u t  10 p e r c e n t  i n  S p a i n  t o  more 
t h a n  25 p e r c e n t  f o r  22 c o u n t r i e s  (see Table  2)  and  were common 
t o  l a r g e  and s m a l l  c o u n t r i e s ,  t o  c a p i t a l i s t  and s o c i a l i s t  na- 
t i o n s ,  t o  European and non-European p o p u l a t i o n s ,  t o  C a t h o l i c s  
and P r o t e s t a n t s .  Most o f  w e s t e r n  and n o r t h e r n  Europe ,  Canada, 
t h e  Uni ted  S t a t e s ,  and Japan have below r e p l a c e m e n t  l e v e l s  o f  
f e r t i l i t y .  
A number o f  more developed c o u n t r i e s ,  c h i e f l y  i n  e a s t e r n  
Europe (where l e g a l i z e d  a b o r t i o n  came t o  be  a s s o c i a t e d  w i t h ,  o r  
indeed  produced,  t h e  low b i r t h  r a t e ) ,  are making de te rmined  
p r o n a t a l i t y  e f f o r t s ,  u s i n g  b o t h  n e g a t i v e  and p o s i t i v e  means. 
Negat ive  measures  i n c l u d e  t i g h t e n i n g  r e s t r i c t i o n s  on induced 
a b o r t i o n  and r e d u c i n g  t h e  a v a i l a b i l i t y  o f  c o n t r a c e p t i v e s .  Pos i -  
t i v e  measures are a l i b e r a l  i n c r e a s e  i n  wages f o r  c o u p l e s  hav ing  
t h r e e  o r  more c h i l d r e n ,  i n t e r e s t - f r e e  l o a n s  f o r  t h e  p u r c h a s e  o f  
a n  a p a r t m e n t  o r  h o u s e  and household  f u r n i s h i n g s  w i t h ,  f o r  ex- 
ample, 20 p e r c e n t  o f  t h e  l o a n  b e i n g  c a n c e l e d  a t  t h e  b i r t h  o f  t h e  
f i r s t  c h i l d ,  30 p e r c e n t  f o r  t h e  second c h i l d ,  and t h e  remain ing  
50 p e r c e n t  f o r  t h e  t h i r d  c h i l d  i f  born  w i t h i n  e i g h t  y e a r s .  
Czechos lovak ia ,  E a s t  Germany, B u l g a r i a ,  Hungary, and Romania 
have shown t h a t  such  p o l i c i e s  are n o t  w i t h o u t  e f f e c t .  
I n  a d d i t i o n ,  a  number o f  o t h e r  deve loped  c o u n t r i e s  have 
p r o n a t a l i s t  a m b i t i o n s  o r  mi ld  p o l i c i e s :  I s rae l ,  f o r  obv ious  
i n t e r n a l  and r e g i o n a l  r e a s o n s  o f  a  p o l i t i c o - e t h n i c  c h a r a c t e r ;  
F rance ,  w i t h  a  t a r g e t  s i n c e  3975 o f  a t t a i n i n g  rep lacement  f e r -  
t i l i t y  o r  s l i g h t l y  h i g h e r ;  F i n l a n d ,  w i t h  q u a n t i t a t i v e  t a r g e t s  
t o  p r e v e n t  a  d e c l i n e  i n  p o p u l a t i o n  i n  any o f  i t s  c o u n t i e s ;  
Greece,  w i t h  a t a r g e t  o f  e n s u r i n g  a  p o p u l a t i o n  growth ra te  n o t  
much lower t h a n  1 p e r c e n t  p e r  annum; and  A r g e n t i n a ,  w i t h  
p r o n a t a l i s t  measures  such  as c a s h  s u b s i d i e s ,  hous ing  and 
medica l  b e n e f i t s ,  and o t h e r s .  The N e t h e r l a n d s  r e p o r t s  t h e  g o a l  
o f  a c h i e v i n g  a s t a t i o n a r y  p o p u l a t i o n ,  and J a p a n ,  t h a t  a s t a t i o n -  
a r y  p o p u l a t i o n  i s  " e s t i m a t e d  and e x p e c t e d . "  
T a b l e  2 P o p u l a t i o n  ( 1 9 8 0 )  a n d  c h a n g e s  i n  c r u d e  b i r t h  rates  (1950-  
1978)  i n  selected more d e v e l o p e d  c o u n t r i e s .  
Population Percent  change i n  
1980 Crude b i r t h  Crude b i r t h  crude b i r t h  
Country (thousands) r a t e  1950 r a t e  1978 r a t e  1950-78 
The Americas 
Canada 
United S t a t e s  
Sub to ta l  
Asia and t h e  P a c i f i c  
Aus t r a l i a  
I s r a e l  
Japan 
New Zealand 
Sub to ta l  
Europe and t h e  U .S. S . R. 
Bulgaria  9,007 2 5 16  
Czechoslovakia 15,336 2 3 1 8  
France 
Germany, Dem. 
Germany, Fed. 
Greece 
Hungary 
I r e l and  
I t a l y  
Netherlands 
Poland 35,805 3 1 19 -38 
Sweden 8,262 17 12 - 30 
United Kingdom 55,888 17 1 2  -25 
U.S.S.R. 266,666 27 1 8  -32 
Yugo s l o v i a  22,328 - 30 17 
-
-4 3 
Sub to ta l  
TOTAL 
Very soon i n  t h e  advanced coun t r i e s - -and  u l t i m a t e l y  i n  t h e  
less developed c o u n t r i e s - - t h e  i n e v i t a b l e  approach o f  a sta- 
t i o n a r y  p o p u l a t i o n  w i l l  b r i n q  i m p o r t a n t  changes ,  n o t  a l l  o f  
them d e s i r a b l e .  There  w i l l  be  f a r  more o l d  p e o p l e  i n  r e l a t i o n  
t o  t h e  l a b o r  f o r c e ;  t h e  p r o j e c t i o n s  o f  t h e  U.S. Bureau o f  t h e  
Census go from 11 p e r s o n s  65  and o v e r  i n  1940 f o r  e a c h  100 pe r -  
s o n s  18-64 y e a r s  o l d  t o  17 by 1960, t h e n  a  s low rise t o  19 by 
t h e . e n d  o f  t h e  c e n t u r y .  Even t h e  s low r i s e  i s  c a u s i n g  t r o u b l e  
i n  t h e  Uni ted  S t a t e s  s o c i a l  s e c u r i t y  sys tem.  What, t h e n ,  c a n  
be  e x p e c t e d  when t h e  baby boom c o h o r t  comes o f  a g e  and t h e  num- 
b e r  o f  p e r s o n s  65 and o v e r  p e r  100 p e r s o n s  18-64 y e a r s  o l d  
g o e s  t o  24 i n  2020 and 29 i n  2030? A l o w e r i n g  o f  b e n e f i t s ,  o r  
p e o p l e  working t o  o l d e r  a g e s ,  are t h e  o n l y  means o f  a v o i d i n g  
t a x  i n c r e a s e s .  
I n  a s e n s e ,  t h e  a g i n g  w i l l  b e  o f f s e t  by t h e  community 
spend ing  less on r a i s i n g  and e d u c a t i n g  c h i l d r e n ;  however,  i n  
p r a c t i c e ,  s a v i n g s  on t h e  young are n o t  a v a i l a b l e  t o  t h e  
o l d .  
With in  i n d u s t r y  and  b u s i n e s s ,  t h e  l a b o r  f o r c e  w i l l  be  
o l d e r  t h a n  i n  a t i m e  o f  r a p i d  p o p u l a t i o n  i n c r e a s e ,  and t h i s  
c o u l d  have an  e f f e c t  on i n n o v a t i o n .  W e  do  n o t  know t o  what 
degree  t h e  c r e a t i o n  and implementing o f  new i d e a s  c a l l s  f o r  
new peop le .  
Less  Developed C o u n t r i e s  
There are 92 less deve loped  c o u n t r i e s  w i t h  a p o p u l a t i o n  of  
a m i l l i o n  o r  more, b u t  2.6 b i l l i o n ,  o r  80 p e r c e n t  o f  t h e  popu- 
l a t i o n  o f  a l l  l e s s  developed c o u n t r i e s ,  l i v e  i n  16 c o u n t r i e s  
w i t h  o v e r  35 m i l l i o n  p e o p l e  each .  P o p u l a t i o n  d a t a ,  c r u d e  b i r t h  
ra tes ,  and p e r c e n t a g e  changes  f o r  1965 and 1975 f o r  t h e s e  coun- 
t r i e s  ( e x c e p t  Vietnam) are g i v e n  i n  Tab le  3 .  
Less  developed c o u n t r i e s  v a r y  enormously i n  c u l t u r e ,  l e v e l  
o f  development ,  p o p u l a t i o n  p o l i c y ,  and changes  i n  f e r t i l i t y .  
B r a z i l  and N i g e r i a  do n o t  s e e k  t o  r e d u c e  t h e  ra te  o f  p o p u l a t i o n  
growth b u t ,  i n  r e c e n t  y e a r s ,  have  a d o p t e d  a p o l i c y  o f  s u p p o r t i n g  
f a m i l y  p l a n n i n g  f o r  r e a s o n s  o f  h e a l t h  and a s  a human r i g h t .  
T a b l e  3 P o p u l a t i o n  ( 1 9 8 0 ) ,  c r u d e  b i r t h  ra tes ,  a n d  c r u d e  b i r t h  
rate  d e c l i n e s  1965-1975 ( o r  l a t e r )  i n  l e ss  d e v e l o p e d  
c o u n t r i e s  w i t h  p o p u l a t i o n s  o f  35  m i l l i o n  o r  more. 
P o p u l a t i o n  P e r c e n t  change  i n  
1980 Crude b i r t h  ra te  c r u d e  b i r t h  rate  
Country  a ( m i l l i o n s )  1965 1 9 7 5 ~  1 9 6 5 - 1 9 7 5 ~  
China 
I n d i a  
I n d o n e s i a  
B r a z i l  
Bangladesh  
P a k i s t a n  
N i g e r i a  
Mexico 
P h i l i p p i n e s  
T h a i l a n d  
Turkey 
Egypt  
I r a n  
Sou th  Korea 
Burma 
TOTAL 2 ,523  40 3 1  -23 
a Excludes Vietnam with an estimated population of 52 million; information on 
v i t a l  r a t e s  over time i s  not thought t o  be r e l i ab l e .  
b The crude b i r t h  r a t e s  and percent changes a re  fo r  1975 unless a l a t e r  year 
is  specified.  
C No s ign i f ican t  change. 
I r a n  has  t r i e d  t o  reduce i t s  r a t e  o f  popu la t i on  growth,  b u t  it 
is  u n l i k e l y  t h a t  t h e  p r e s e n t  government w i l l  con t inue  t h a t  pol-  
i c y .  Burma is  f r a n k l y  p r o n a t a l i s t .  I t  r ecogn izes  fami ly  p lan-  
n ing  on mate rna l  and c h i l d  h e a l t h  grounds ,  b u t  c o n t r a c e p t i v e s  
a r e  n o t  e a s i l y  a v a i l a b l e  and fami ly  p l ann ing  c l i n i c s  a r e  banned. 
A l l  o f  t h e  o t h e r  c o u n t r i e s  have adopted p o l i c i e s  i n t ended  t o  
reduce t h e  popu la t i on  growth r a t e .  
There has  been no s i g n i f i c a n t  r e d u c t i o n  i n  f e r t i l i t y  i n  
Bangladesh, Burma, I r a n ,  P a k i s t a n ,  N ige r i a ,  o r  Egypt, b u t  t h e r e  
i s  ev idence  o f  change i n  each o f  t h e  o t h e r  n i n e  c o u n t r i e s  o f  35 
m i l l i o n  o r  more popu la t i on .  The d e c l i n e  has  been p a r t i c u l a r l y  
s t r o n g  (more than  25 p e r c e n t )  i n  China, South Korea, and Thai- 
l and ,  and a l s o  h a s  been impress ive  (more t h a n  20 p e r c e n t )  i n  
B r a z i l ,  Indones ia ,  and t h e  P h i l i p p i n e s .  
The r a t e  o f  popu la t i on  growth i n  less developed c o u n t r i e s  
a s  a  whole i s  down o n l y  s l i g h t l y  from i t s  r e c e n t  peak (see 
Table 4 ) .  I t  is  now about  2 . 2  p e r c e n t  p e r  y e a r  w i t h  a  coun t ry  
range from abou t  1 p e r c e n t  t o  w e l l  ove r  3  p e r c e n t .  
F e r t i l i t y  d e c l i n e d  more r a p i d l y  t han  m o r t a l i t y  a f t e r  1965 
i n  Asia  and L a t i n  America, and t h e  r a t e  o f  n a t u r a l  i n c r e a s e  was 
s m a l l e r  i n  L a t i n  America and much s m a l l e r  i n  Asia du r ing  t h e  
l a s t  f i v e  y e a r s  t han  i n  1960-65. F e r t i l i t y  and m o r t a l i t y  de- 
c l i n e s  w e r e  about  equa l  i n  North A f r i c a  and t h e  Middle E a s t ,  
b u t  i n  sub-Saharan A f r i c a  f e r t i l i t y  d i d  n o t  d e c l i n e ,  whereas 
m o r t a l i t y  probably  d i d ;  s o  t h e  r a t e  o f  n a t u r a l  i n c r e a s e  t h e r e  
con t inued  t o  c l imb t o  an  e s t i m a t e d  2.9 p e r c e n t  p e r  y e a r ,  
The n e t  e f f e c t  o f  t h e s e  d i f f e r i n g  t r e n d s  i n  t h e  less de- 
veloped c o u n t r i e s  was a  modest dec rease  o f  about  6  p e r c e n t  i n  
t h e  r a t e  o f  n a t u r a l  i n c r e a s e ,  from 2.35 p e r c e n t  i n  1960-65 t o  
2.21 p e r c e n t  i n  1975-80 (see Table 4 ) .  
A b r i e f  overview w i l l  be  g iven  o f  t h e  e i g h t  l a r g e s t  deve l -  
oping c o u n t r i e s .  Together ,  t h e s e  have a  popu la t i on  o f  a lmos t  
2.25 b i l l i o n ,  o r  about  h a l f  t h a t  o f  t h e  world ,  and about  two- 
t h i r d s  o f  t h e  popu la t i on  o f  a l l  o f  t h e  less developed c o u n t r i e s .  
T a b l e  4  P e r c e n t  o f  n a t u r a l  i n c r e a s e  i n  p o p u l a t i o n ,  1950-1980. 
P e r c e n t  c h a n g e  
A r e  a 1950-55 1960-65 1975-80 1960-65/1975-80 
World 1 . 7 7  1.99 1 .81  
More d e v e l o p e d  
c o u n t r i e s  1 .28  1 .19  0 .67  
L e s s  d e v e l o p e d  
c o u n t r i e s  2.00 2 .35  2 .21 
Af r i ca  2 .16  2 .49  2 .91  
L a t i n  A m e r i c a  2.72 2 .77  2.66 
A s i a  1 .88  2.06 1 .37  
C h i n a  
C h i n a  (975 m i l l i o n )  h a s  managed t o  r e c o n c i l e  M a r x i s t  t r a -  
d i t i o n  w i t h  p o p u l a t i o n  c o n t r o l .  P o p u l a t i o n  g r o w t h  i s  v iewed  as 
d e t r i m e n t a l  t o  c a p i t a l  a c c u m u l a t i o n ;  it h i n d e r s  t h e  e l e v a t i o n  
o f  s c i e n t i f i c  a n d  c u l t u r a l  l e v e l s  and  improvement  o f  t h e  l eve l  
o f  l i v i n g  (Muhua 1 9 7 9 ) .  The o f f i c i a l  g o a l  i s  t o  l o w e r  g r o w t h  
f rom 1 .2  p e r c e n t  i n  1978 t o  0 . 5  p e r c e n t  i n  1985 a n d  t o  z e r o  by 
t h e  y e a r  2000.  T h i r d  and  h i g h e r  o r d e r  b i r t h s  a r e  t o  b e  r e d u c e d  
a n d  t h e n  e l i m i n a t e d  a n d  t e r m i n a t i o n  o f  c h i l d b e a r i n g  a f t e r  o n e  
r a t h e r  t h a n  two c h i l d r e n  i s  t o  b e  p romoted .  The means are  mo- 
b i l i z a t i o n  o f  p a r t y  c o m m i t t e e s  o n  a l l  l eve ls ,  s t r e n g t h e n e d  
p r o p a g a n d a  a n d  e d u c a t i o n ,  a s y s t e m  o f  r e w a r d s  a n d  p e n a l i t i e s ,  
a n d  improved  f a m i l y  p l a n n i n g  services .  
Most estimates o f  t h e  p o p u l a t i o n  o f  C h i n a  f a l l  w i t h i n  t h e  
r a n g e  o f  950-1,000 m i l l i o n ,  b u t  a r e a s o n a b l y  f i r m  f i g u r e  m u s t  
a w a i t  t h e  1981 c e n s u s .  The gove rnmen t  h a s  announced  a c r u d e  
b i r t h  ra te  o f  18 .34  a n d  a d e a t h  r a t e  o f  6 . 2 9 ,  a n d  t h u s  a g r o w t h  
r a t e  o f  1 .2  p e r c e n t  i n  1978.  T h e s e  f i g u r e s  are s a i d  t o  b e  e s t i -  
m a t e s  d e r i v e d  f r o m  i n c o m p l e t e  d a t a ,  a n d  t h e r e  may b e  some u n d e r -  
c o u n t i n g .  I n  d e f a u l t  o f  a c c u r a t e  knowledge ,  t h e  c r u d e  b i r t h  
r a t e  i s  shown as  20 i n  T a b l e  3. Some s c h o l a r s  s p e c u l a t e  t h a t  
t h e  c r u d e  b i r t h  r a t e  m i g h t  b e  a s  h i g h  as  2 2  a n d  t h e  d e a t h  r a t e  
as h i g h  a s  8  p e r  1 , 0 0 0  p o p u l a t i o n .  Wha teve r  t h e  p r e c i s e  f i g u r e s ,  
it i s  e v i d e n t  t h a t  Ch ina  h a s  a c h i e v e d  r e m a r k a b l e  improvemen t s  i n  
h e a l t h  c o n d i t i o n s  a n d  i n  t h e  r e d u c t i o n  o f  f e r t i l i t y .  
I n d i a  
I n d i a  (694 m i l l i o n )  h a s  a l o n g  h i s t o r y  o f  p o p u l a t i o n  cen- 
s u s e s ;  i t s  t o t a l  p o p u l a t i o n  i s  known w i t h  moderate a c c u r a c y ,  b u t  
t h e  r e g i s t r a t i o n  o f  b i r t h s  and d e a t h s  i s  incomple te .  P r i o r  t o  
t h e  mid-1960s, most estimates of  v i t a l  e v e n t s  were n e c e s s a r i l y  
based  on t h e  c e n s u s e s .  Now, and f o r  t h e  l a s t  15 y e a r s ,  t h e  
Sample R e g i s t r a t i o n  System h a s  produced e s t i m a t e s  o f  b i r t h  and 
d e a t h  r a t e s  f o r  most s t a t e s  o f  I n d i a  and f o r  t h e  c o u n t r y  as a  
whole. 
A n a l y s t s  e s t i m a t e  t h a t  t h e  a v e r a g e  a n n u a l  c r u d e  b i r t h  r a t e  
i n  I n d i a  w a s  a b o u t  45 p e r  1,000 p o p u l a t i o n  f o r  t h e  decade  1951- 
61 ( J a i n  1 9 7 4 ) .  The l a t e s t  e s t i m a t e  from t h e  SRS i s  34 f o r  1977, 
b u t  t h e  SRS probab ly  undercoun t s ,  and a f i g u r e  o f  36-37 i s  more 
commonly a c c e p t e d .  These f i g u r e s  s u g g e s t  a d e c l i n e  i n  t h e  c r u d e  
b i r t h  r a t e  o f  a b o u t  10 p e r c e n t  from 1951-61 t o  1961-71, and 
a n o t h e r  d e c l i n e  o f  10 p e r c e n t  from 1961-71 t o  a b o u t  1977. I n  
1976-78, t h e  c r u d e  d e a t h  r a t e  w a s  14.5 p e r  1,000 ( R e g i s t r a r  
Genera l  of  I n d i a  1979b) .  
There i s  g r e a t  d i v e r s i t y  i n  f e r t i l i t y  i n  I n d i a .  R u r a l  rates 
a v e r a g e  5-7 p o i n t s  h i g h e r  t h a n  urban rates,  and i n  s t a t e s  t h e  
r a n g e  i s  from t h e  mid-20s t o  a  h igh  o f  40. S i x  s ta tes  r e p o r t  
rates below 30 and f o u r  have r a t e s  of 35 o r  more. U t t a r  P radesh ,  
w i t h  a p o p u l a t i o n  o f  more t h a n  100 m i l l i o n ,  h a s  t h e  h i g h e s t  c r u d e  
b i r t h  ra te ,  40; Maharesh t ra ,  w i t h  a p o p u l a t i o n  of 60 m i l l i o n ,  h a s  
a  c r u d e  b i r t h  ra te  of 26. 
A d i s t i n c t i v e  f e a t u r e  of t h e I n d i a n  f a m i l y  p l a n n i n g  program 
h a s  been i t s  r e l i a n c e  on vasectomy, p a r t i c u l a r l y  i n  some s ta tes .  
S t a r t i n g  l a t e  i n  1970, s t e r i l i z a t i o n  "camps" w e r e  o r g a n i z e d  i n  
K e r a l a .  These camps b rough t  temporary f a c i l i t i e s  f o r  s t e r i l i z a -  
t i o n  i n t o  r u r a l  areas. They were accompanied by c o n s i d e r a b l e  
p u b l i c i t y  and u s u a l l y  by i n c e n t i v e s  f o r  a c c e p t o r s ,  p a r t l y  i n  c a s h  
and p a r t l y  i n  s i m p l e  g i f t s .  The c a s h  v a l u e  o f  i n c e n t i v e s  w a s  of  
t h e  o r d e r  o f  $15-20. These camps became q u i t e  p o p u l a r  and w e r e  
i n t r o d u c e d  i n t o  16 states by 1972-73. But a  number o f  problems 
a r o s e ,  p r i m a r i l y  because  of l a c k  o f  a d e q u a t e  p o s t o p e r a t i v e  fo l low-  
up. There w e r e  some cases of d e a t h  from t e t a n u s  f o l l o w i n g  a  
vasectomy i n  one o f  t h e  camps, and t h e  program was d i s c o n t i n u e d .  
During  t h e  emergency p e r i o d ,  f a m i l y  p l a n n i n g  was pushed  
t o  t h e  p o i n t  o f  c o e r c i o n .  The number o f  s t e r i l i z a t i o n s  i n -  
c r e a s e d  t o  8 m i l l i o n  d u r i n g  1976-77. With t h e  change  o f  govern-  
ment i n  1977,  t h e  number o f  s t e r i l i z a t i o n s  d e c r e a s e d  d r a m a t i c a l l y  
t o  950,000 i n  1977-78, and  t h e n  i n c r e a s e d  t o  1 .6  m i l l i o n  i n  1978- 
79,  s t i l l  below t h e  e a r l y  1970s .  
Al though I n d i a ' s  c r u d e  b i r t h  ra te  h a s  f a l l e n  s i g n i f i c a n t l y  
i n  r e c e n t  y e a r s  a n d ,  a c c o r d i n g  t o  U n i t e d  N a t i o n s  p r o j e c t i o n s ,  
may f a l l  t o  a b o u t  26 f o r  t h e  p e r i o d  1995-2000, a  d e c r e a s e  o f  
a l m o s t  29 p e r c e n t  f rom t h e  e s t i m a t e d  f i g u r e  o f  36.9 f o r  1975-80, 
t h e  p o p u l a t i o n  w i l l  c o n t i n u e  t o  grow r a p i d l y .  The p o p u l a t i o n  
b a s e  i s  a b o u t  694 m i l l i o n ,  and  an  i n c r e a s e  o f  j u s t  u n d e r  one-  
h a l f  b y  t h e  e n d  o f  t h e  c e n t u r y  would t a k e  t h e  p o p u l a t i o n  p a s t  
t h e  b i l l i o n  mark t o  1 ,037 ,000 ,000 .  
I n d o n e s i a  
The f e r t i l i t y  o f  I n d o n e s i a  (152 m i l l i o n )  changed  l i t t l e  
f rom 1950 u n t i l  t h e  l a t e  1960s .  A l a r g s - s c a l e  f a m i l y  p l a n n i n g  
program, i n i t i a t e d  i n  1968 and w e l l  o r g a n i z e d  s i n c e  1970, h a s  
b r o u g h t  s u b s t a n t i a l  change  d u r i n g  t h e  1970s .  T h i s  i s  r e f l e c t e d  
by a d r o p  i n  t h e  c r u d e  b i r t h  r a t e  f rom 46 p e r  1 ,000  i n  1965 t o  
36 i n  1975. 
The s u c c e s s  o f  f a m i l y  p l a n n i n g  h a s  l e d  t o  op t imism a b o u t  
f u t u r e  f e r t i l i t y .  The U n i t e d  N a t i o n s  p r o j e c t s  a  d e c l i n e  f rom 
37.9 i n  1975-80 t o  24.5 f o r  t h e  p e r i o d  1995-2000. A l though  
m o r t a l i t y  i s  e x p e c t e d  t o  d e c r e a s e  s u b s t a n t i a l l y  ( t h e  c r u d e  d e a t h  
r a t e  was 15 p e r  1 ,000  i n  1978 [U.S. Bureau o f  t h e  Census  1 9 8 0 b ] ) ,  
t h e  I n d o n e s i a n  a u t h o r i t i e s  a r e  c o n s i d e r i n g  a  t a r g e t  o f  r e p l a c e -  
ment l eve l  f e r t i l i t y  by t h e  e n d  o f  t h e  c e n t u r y .  The U n i t e d  Na- 
t i o n s  f i g u r e s  p r o j e c t  a  35 p e r c e n t  i n c r e a s e  i n  t h e  p o p u l a t i o n  
f rom j u s t  o v e r  150 t o  j u s t  o v e r  200 m i l l i o n .  
B r a z i l  
U n t i l  r e c e n t  y e a r s ,  B r a z i l  (122 m i l l i o n )  h a s  had  h i g h  f e r -  
t i l i t y  and  a  r a p i d l y  growing  p o p u l a t i o n .  Dur ing  t h e  p a s t  d e c a d e  
a n d  a  h a l f ,  however ,  f e r t i l i t y  r a t e s  have  d e c r e a s e d  a p p r e c i a b l y .  
The c r u d e  b i r t h  r a t e  d e c l i n e d  f r o m  43  t o  37 be tween  1960 t o  1970 
a n d  more r a p i d l y  s i n c e  1970; t h e  c r u d e  b i r t h  r a t e  i s  e s t i m a t e d  t o  
b e  i n  t h e  r a n g e  o f  31-33 f o r  1976-77 (U.S. Bureau  o f  t h e  Census  
f o r t h c o m i n g ) .  O t h e r  e s t i m a t e s  a r e  even  more h o p e f u l ,  w i t h  o n e  
s t a t i s t i c i a n  s t a t i n g  t h a t  B r a z i l i a n  f e r t i l i t y  f e l l  26 p e r c e n t  
f rom 1970 t o  1976 (Berquo  1 9 7 9 ) .  
I n  s p i t e  o f  r e c e n t  f e r t i l i t y  d e c l i n e s ,  t h e  momentum o f  
p o ~ u l a t i o n  g r o w t h  i n  B r a z i l  r e m a i n s  s t r o n g .  C o n t r i b u t i n g  t o  it 
i s  a low c r u d e  d e a t h  r a t e  o f  8-9 p e r  1 ,000  (1978)  (U.S. Bureau  
o f  Census  1 9 8 0 b ) .  The c o u n t r y ' s  p o p u l a t i o n  i s  p r o j e c t e d  t o  b e  
a b o u t  200 m i l l i o n  i n  t h e  y e a r  2000, w i t h  r e p l a c e m e n t  f e r t i l i t y  
t o  b e  r e a c h e d  i n  t h e  y e a r  2015 (World Bank 1 9 7 9 ) .  I f  t h a t  ma- 
t e r i a l i z e s ,  B r a z i l ' s  p o p u l a t i o n  c o u l d  s t a b i l i z e  a t  341 m i l l i o n .  
Thus B r a z i l  is  l i k e l y  t o  become t h e  nost p o p u l o u s  c o u n t r y  i n  t h e  
A m e r i c a s  sometime d u r i n g  t h e  2 1 s t  c e n t u r y .  
Bangladesh 
Al though  t h e r e  i s  no e v i d e n c e  t h a t  f e r t i l i t y  r a t e s  h a v e  
begun t o  f a l l  i n  Bang ladesh  (89 m i l l i o n ) ,  t h e  U n i t e d  N a t i o n s  
p r o j e c t i o n s  (medium a s s u m p t i o n s )  assume a d e c r e a s e  i n  t h e  c r u d e  
b i r t h  ra te  f r o m  47 t o  35 by  t h e  end  o f  t h e  c e n t u r y .  I ts  c r u d e  
d e a t h  r a t e  i s  a b o u t  16 .  
P r o j e c t i n g  t h e s e  f i g u r e s ,  t h e  p o p u l a t i o n  would  e x c e e d  150 
m i l l i o n  by t h e  y e a r  2000. I f  Bang ladesh  d o e s  n o t  a c h i e v e  re- 
p l a c e m e n t  f e r t i l i t y  b e f o r e  t h e  y e a r  2035,  as  t h e  World Bank pro-  
j e c t i o n  assumes,  t h e  p o p u l a t i o n  would u l t i m a t e l y  s t a b i l i z e  a t  334 
m i l l i o n .  These h y p o t h e t i c a l  f i g u r e s  i l l u s t r a t e  t h e  p r o b l e m  ahead .  
Pakistan 
L i k e  Bang ladesh ,  P a k i s t a n  (82  m i l l i o n )  h a s  a  low p e r  c a p i t a  
income,  a low a d u l t  l i t e r a c y  r a t e ,  and  a r e l a t i v e l y  low l i f e  ex -  
p e c t a n c y  a t  b i r t h .  A l though  t h e r e  a r e  d i f f e r e n c e s  o f  o p i n i o n  on 
t h e  l e v e l  o f  t h e  c r u d e  b i r t h  r a t e ,  it i s  c l e a r l y  above  40 .  I n  
1979,  t h e  c r u d e  d e a t h  r a t e  w a s  16 (U.S. Bureau  of  t h e  Census  1 9 8 0 a ) .  
The World Bank p r o j e c t s  a  p o p u l a t i o n  o f  139 m i l l i o n  i n  t h e  y e a r  
2000 and a n  u l t i m a t e  p o p u l a t i o n  o f  335 m i l l i o n .  
N i g e r i a  
The c r u d e  b i r t h  r a t e  o f  N i g e r i a  (77  m i l l i o n )  i s  a round  50 and 
i t s  d e a t h  r a t e  17-20 (U.S. Bureau o f  t h e  Census  1 9 8 0 b ) .  The 
World Bank a s sumes  t h a t  N i g e r i a n  r e p l a c e m e n t  f e r t i l i t y  w i l l  n o t  
b e  r e a c h e d  u n t i l  2040 and  t h a t  t h e  p o p u l a t i o n  would b e  157 m i l -  
l i o n  i n  t h e  y e a r  2000--and u l t i m a t e l y  435 m i l l i o n .  One c a n  b e  
s k e p t i c a l  w h e t h e r  s u c h  a  p o p u l a t i o n  i s  p o s s i b l e ;  t h e  f e a r  i s  
t h a t ,  i f  f e r t i l i t y  d o e s  n o t  d e c l i n e ,  m o r t a l i t y  w i l l  i n c r e a s e .  
Mexico 
Mexico (70 m i l l i o n ) ,  w i t h  a  p o p u l a t i o n  o f  70 m i l l i o n ,  h a d  
h i g h  f e r t i l i t y  r a t e s  a n d  h i g h  r a t e s  o f  p o p u l a t i o n  g rowth  a t  - 
l e a s t  u n t i l  t h e  e a r l y  1970s .  S i n c e  t h e n ,  t h e  c r u d e  b i r t h  r a t e  
h a s  f a l l e n  by 13-15 p e r c e n t  t o  37 i n  1978 ( t h e  a g e  s t r u c t u r e  
a c t s  a s  a  b r a k e  on  c r u d e  b i r t h  r a t e  d e c l i n e  i n  a  h i g h  f e r t i l i t y  
s o c i e t y )  . I n  1977-79, t h e  c r u d e  d e a t h  r a t e  was 8  (U.S. Bureau  
o f  t h e  Census  1 9 7 9 a ) .  The ma jo r  d e c r e a s e s  i n  f e r t i l i t y  d i d  n o t  
o c c u r  u n t i l  a  l a r g e - s c a l e  n a t i o n a l  f a m i l y  p l a n n i n g  program was 
l a u n c h e d .  
Causes  o f  F e r t i l i t y  D e c l i n e  
Low f e r t i l i t y  is  a l w a y s  found  i n  s o c i e t i e s  t h a t  h a v e  become 
i n d u s t r i a l i z e d  and  m o d e r n i z e d ,  b u t  a  h i g h  d e g r e e  o f  modern iza-  
t i o n  d o e s  n o t  seem t o  b e  a  n e c e s s a r y  c o n d i t i o n  f o r  a c h i e v i n g  low 
f e r t i l i t y ,  a s  t h e  c a s e  o f  Ch ina  shows. Some d e g r e e  o f  c o n s e n s u s  
i s  emerg ing  t o  t h e  e f f e c t  t h a t :  
-- M a r i t a l  p a t t e r n s  ( a g e  a t  m a r r i a g e ,  p r o p o r t i o n  o f  re- 
p r o d u c t i v e  y e a r s  s p e n t  w i t h i n  m a r r i a g e )  a c c o u n t  f o r  a  
s u b s t a n t i a l  p a r t  o f  t h e  r e c e n t  d e c l i n e ,  p e r h a p s  one-  
t h i r d  i n  d e v e l o p i n g  c o u n t r i e s ,  b u t  m a r i t a l  f e r t i l i t y  
i t s e l f  i s  t h e  m a j o r  component.  
-- S o c i a l  s e t t i n g ,  e s p e c i a l l y  h e a l t h  and  e d u c a t i o n  s t a t u s ,  
h a s  a  c l o s e  r e l a t i o n s h i p  t o  f e r t i l i t y  d e c l i n e .  
-- Family p lann ing  programs have a  s i g n i f i c a n t  independent  
e f f e c t ,  a t  l e a s t  i n  l e s s  developed c o u n t r i e s  w i th  f a -  
v o r a b l e  s o c i a l  s e t t i n g s ,  i n c l u d i n g  t h e  t h r e e  l a r g e s t :  
China, I n d i a ,  and Indones ia .  
P rospec t s  
Popu la t i on  growth r a t e s  i n  less developed c o u n t r i e s  a r e  
h igh .  Although they  w i l l  moderate somewhat d u r i n g  t h e  n e x t  two 
decades ,  t h e  momentum o f  p o p u l a t i o n  growth i s  h igh  and w i l l  l e ad  
t o  l a r g e r  and l a r g e r  a b s o l u t e  i n c r e a s e s  i n  t h e  p o p u l a t i o n s  of 
t h e  less d e v e l o p e d c o u n t r i e s  d u r i n g  t h e  remainder o f  t h i s  c e n t u r y ,  
even though f e r t i l i t y  r a t e s  w i l l  con t inue  t o  d e c l i n e  (see Figu re  
2 ) .  A t y p i c a l  coun t ry  w i t h  p a s t  h i g h  f e r t i l i t y  and a  c u r r e n t  
c rude  b i r t h  r a t e  o f  abou t  40 would i n c r e a s e  i ts  p o p u l a t i o n  by 
60 p e r c e n t  even i f  replacement  f e r t i l i t y  were ach ieved  immedi- 
a t e l y .  
Popu la t i on  p r o j e c t i o n s  f o r  t h e  y e a r  2000 c e n t e r  on 6  b i l -  
l i o n .  Thus i t  i s  p r o j e c t e d  t h a t  t h e  p o p u l a t i o n  o f  t h e  world  
w i l l  i n c r e a s e  by abou t  1 .5  b i l l i o n  du r ing  t h e  n e x t  20 y e a r s .  
A f r i c a  i s  expec ted  t o  have t h e  most r a p i d  growth,  more t h a n  75 
p e r c e n t ,  and L a t i n  America t h e  n e x t  most r a p i d ,  w i t h  abou t  65 
p e r c e n t  growth. South Asia  would grow by 55 p e r c e n t  and E a s t  
Asia by 24 p e r c e n t ,  a cco rd ing  t o  t h e s e  p r o j e c t i o n s .  North 
America and t h e  U.S.S.R. would grow by 17-18 p e r c e n t .  Europe 
would grow very  s lowly ,  by o n l y  7  p e r c e n t .  
No one knows when f e r t i l i t y  w i l l  beg in  t o  d e c l i n e ,  and a t  
what r a t e  i n  sub-Saharan A f r i c a ,  Bangladesh,  and P a k i s t a n .  Nor 
i s  t h e r e  consensus  a s  t o  what t h e  s i z e  o f  t h e  w o r l d ' s  p o p u l a t i o n  
w i l l  be when (and i f )  it c e a s e s  t o  grow. I f  replacement  f e r t i -  
l i t y  w e r e  reached  i n  every  coun t ry  o f  t h e  world by t h e  y e a r  2000, 
t h e  world p o p u l a t i o n  would n o t  exceed 8.5 b i l l i o n .  But such a  
r a p i d  d e c l i n e  i n  f e r t i l i t y  seems u n l i k e l y .  I f  replacement  f e r -  
t i l i t y  w e r e  ach ieved  by t h e  p e r i o d  2020-25, t h e  p o p u l a t i o n  o f  
t h e  world would grow t o  10.7 b i l l i o n .  
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F i g u r e  2 Average  a n n u a l  number o f  b i r t h s ,  d e a t h s ,  a n d  popu la -  
t i o n  i n c r e a s e  ( U n i t e d  N a t i o n s  medium a s s u m p t i o n s ) .  
MIGRATION 
Each y e a r ,  t h e  Uni ted  Na t ions  Demographic Y earbook  supp le -  
ments a  g e n e r a l  review o f  p o p u l a t i o n  s t a t i s t i c s  w i t h  a  more de- 
t a i l e d  su rvey  o f  one  p a r t i c u l a r  t o p i c .  I n  1977, f o r  t h e  f i r s t  
t i m e ,  it f e a t u r e d  i n t e r n a t i o n a l  m i g r a t i o n .  The d a t a  a r e  p o o r ,  
however, and n o t  e a s i l y  i n t e r p r e t e d .  For  example,  t h e  number 
o f  r e c o r d e d  immigrants  f rom Economic Commission f o r  Europe (ECE)  
c o u n t r i e s , *  i n t o  o t h e r  ECE c o u n t r i e s  w a s  5 7  p e r c e n t  g r e a t e r  t h a n  
t h a t  o f  t h e  c o r r e s p o n d i n g  e m i g r a n t s ,  p a r t l y  because  o f  t i m e  l a g s ,  
b u t  mainly  because  " e m i g r a n t "  and " immigrant"  a r e  n o t  d e f i n e d  
c o n s i s t e n t l y .  With t h a t  much i n a c c u r a c y  i n  t h e  documenta t ion  
o f  "normal" l e g a l  m i g r a t i o n  w i t h i n  t h e  r e g i o n  w i t h  g e n e r a l l y  
t h e  b e s t  p o p u l a t i o n  s t a t i s t i c s  i n  t h e  w o r l d ,  one  must b e  wary o f  
c o n c l u s i o n s  a b o u t  r e f u g e e s  and i l l e g a l ,  o r  q u a s i l e g a l ,  m i g r a n t s .  
S t a t i s t i c s  on i n t e r n a l  m i g r a t i o n  a r e  u s u a l l y  even p o o r e r ,  
p a r t i c u l a r l y  i n  a  c o u n t r y  l i k e  t h e  Uni ted  S t a t e s  w i t h  no iden-  
t i t y  c a r d s .  Data a r e  c o l l e c t e d  i n  sample s u r v e y s  and ,  i n f e r e n -  
t i a l l y ,  from q u e s t i o n s  i n  t h e  c e n s u s  on where r e s p o n d e n t s  were 
l i v i n g  one  o r  more y e a r s  p r e v i o u s l y .  The "mobi le  p o p u l a t i o n , "  
d e f i n e d  a s  t h o s e  who r e s i d e d  i n  d i f f e r e n t  houses  w i t h i n  t h e  
Uni ted  S t a t e s  on two s u c c e s s i v e  d a t e s ,  i s  d i v i d e d  by t h e  Bureau 
o f  t h e  Census i n t o  "movers" w i t h i n  a  s i n g l e  c o u n t y  and " m i g r a n t s "  
from one coun ty  t o  a n o t h e r .  The l a t t e r  c a t e g o r y  i s  f u r t h e r  d i -  
v i d e d  a c c o r d i n g  t o  whe the r  t h e  m i g r a t i o n  was w i t h i n  t h e  same 
s t a t e s ,  t o  a  c o n t i g u o u s  s t a t e ,  o r  t o  a  noncon t iguous  s t a t e ,  w i t h  
i n t e r n a t i o n a l  m i g r a n t s  c l a s s i f i e d  ' s e p a r a t e l y .  T h i s  d i f f e r e n t i -  
a t i o n i s i n t e n d e d  t o  d i s t i n g u i s h  s h i f t s  i n  r e s i d e n c e  t h a t  are and 
a r e  n o t  accompanied by changes  i n  job ,  s c h o o l ,  t y p e  o f  ne ighbor-  
hood, and s o  o n ;  b u t  it i s  n o t  p o s s i b l e  t o  mark t h e s e  s o c i a l -  
economic b o u n d a r i e s  c l e a r l y  by a g e o g r a p h i c a l  i n d e x .  
*The 34-member c o u n t r i e s  o f  t h e  Economic Commission f o r  
Europe a r e  A l b a n i a ,  A u s t r i a ,  Belgium, B u l g a r i a ,  B y e l o r u s s i a n  
S.S.R., Canada, Cyprus,  Czechos lovak ia ,  Denmark, F i n l a n d ,  F r a n c e ,  
German Democrat ic  Repub l i c ,  F e d e r a l  Repub l i c  o f  Germany, Greece ,  
Hungary, I c e l a n d ,  I r e l a n d ,  I t a l y ,  Luxembourg, Malta, N e t h e r l a n d s ,  
Norway, Poland,  P o r t u g a l ,  Romania, S p a i n ,  Sweden, S w i t z e r l a n d ,  
Turkey, Ukra in ian  S.S.R., U.S.S.R., Uni ted  Kingdom, Uni ted  S t a t e s  
o f  America, and Yugos lav ia .  
Perhaps  t h e  b e s t  e s t i m a t e  o f  t h e  number o f  r e f u g e e s  i n  t h e  
wor ld  i s  g iven  i n  t h e  annua l  r e p o r t  o f  t h e  U.S. Committee f o r  
Refugees,  a  p r i v a t e  o r g a n i z a t i o n .  By i t s  c o u n t ,  t h e  wars s i n c e  
1945 have r e s u l t e d  i n  a  f l i g h t  of  more t h a n  60 m i l l i o n  p e r s o n s ,  
o f  whom abou t  15 m i l l i o n  s t i l l  were n o t  r e s e t t l e d  i n  t h e  mid- 
1970s. Although t h e  f i g u r e s  obv ious ly  a r e  n o t  a c c u r a t e  enough 
t o  make p r e c i s e  compar isons ,  t h e r e  h a s  been a  d i s c e r n i b l e  upward 
t r e n d .  The t o t a l  can  be compared w i t h  t h e  e n t i r e  e m i g r a t i o n  
from a l l  o f  Europe between 1800 and 1950--also 60 m i l l i o n .  Re-  
f ugees  a r e  a p p a r e n t l y  t h e  l a r g e s t  c a t e g o r y  of  m i g r a n t s  i n  t h e  
world today.  
But c l a n d e s t i n e  movements a r e  widespread.  According t o  a  
working e s t i m a t e  used i n  t h e  l a t e  1970s,  one- ten th  o f  t h e  a l i e n  
workers  i n  European Common Market c o u n t r i e s , *  o r  a  t o t a l  o f  some 
600,000 pe r sons ,  were a t  t h e i r  c u r r e n t  l o c a t i o n s  i l l e g a l l y .  Fol-  
lowing t h e  d e c i s i o n  o f  an  i n t e r n a t i o n a l  commission, anyone who 
knowingly o rgan i zed  i l l e g a l  movements o r  employed i l l e g a l  i m m i -  
g r a n t s  was t o  be  s u b j e c t  t o  a  punishment t o  be  s p e c i f i e d  by each  
member coun t ry .  Such c o n t r o l s  a r e  hampered by t h e  c i t i z e n r y ' s  
t y p i c a l  ambivalence toward i l l e g a l  a l i e n s  and o f t e n  by an  am- 
b i g u i t y  o f  t h e  i l l e g a l i t y  i t s e l f .  B r i t a i n ,  f o r  example, r e a c t e d  
t o  t h e  l a r g e  i n f l u x  o f  u n s k i l l e d  former  c o l o n i a l s  by imposing 
new con t ro l s - -w i thou t ,  however, e n t i r e l y  abandoning t h e  p r i o r  
g o a l  o f  f r e e  m i g r a t i o n  w i t h i n  t h e  Commonwealth. 
A somewhat s i m i l a r  s i t u a t i o n  developed i n  t h e  r e g i o n  o f  t h e  
Uni ted  S t a t e s  b o r d e r i n g  on Mexico, where " i l l e g a l "  immigrants  
a r e  spoken o f  a s  merely  "undocumented." Although t h e  wes t e rn  
hemisphere was fo rma l ly  exc luded  from t h e  Immigra t ion  Ac ts  
adopted i n  t h e  1920s, consu l s  i n  Mexico were i n s t r u c t e d  t o  en- 
f o r c e  r i g o r o u s l y  t h e  e x i s t i n g  laws l i m i t i n g  v i s a s  t o  l i t e r a t e  
pe r s ons  who would n o t  engage i n  c o n t r a c t  l a b o r  o r  become p u b l i c  
c h a r g e s .  But ,  o v e r  t h e  l o n g e r  r un ,  t h e  i n f l u x  o f  Mexicans con- 
t i n u e d  t o  respond t o  t h e  demand f o r  a g r i c u l t u r a l  l a b o r  i n  t h e  
sou thwes te rn  Uni ted  S t a t e s .  
- ~ - 
*The n i n e  Common Market c o u n t r i e s  a r e  Belgium, Denmark, 
F rance ,  F e d e r a l  Republ ic  o f  Germany, I r e l a n d ,  I t a l y ,  Luxembourg, 
N e the r l ands ,  and t h e  Uni ted  Kingdom. 
By d e f i n i t i o n ,  t h e  number o f  undocumented m i g r a n t s  i s  un- 
known. The number o f  undocumented Mexicans apprehended r o s e  
v e r y  s l o w l y  from a  few thousand  i n  t h e  mid-1920s t o  w e l l  o v e r  
a  m i l l i o n  i n  1954, t h e n  f e l l  t o  s e v e r a l  t e n s  o f  t h o u s a n d s  i n  t h e  
f o l l o w i n g  decade ,  r i s i n g  a g a i n  from under  100,000 i n  1966 t o  
o v e r  500,000 i n  1973. No u s e f u l  e s t i m a t e s  o f  t h e  t o t a l  f l o w  o r  
numbers p r e s e n t  i n  t h e  U n i t e d  S t a t e s  a r e  a v a i l a b l e .  
A s  f a r  back a s  w e  have  r e c o r d s ,  some m i g r a n t s  have  been i n  
temporary  s t a t u s .  Ch inese ,  as a pr ime example, g e n e r a l l y  l e f t  
t h e i r  home v i l l a g e  w i t h  t h e  i n t e n t i o n  o f  e v e n t u a l l y  r e t u r n i n g ;  
t h e  l a r g e  numbers who s e t t l e d  t h r o u g h o u t  s o u t h e a s t e r n  A s i a  and 
e l s e w h e r e  d i d  s o  more o r  less  r e l u c t a n t l y .  I n  A f r i c a ,  a s  an- 
o t h e r  example,  a v i l l a g e r  would spend some y e a r s  working  i n  t h e  
mines ,  i n  o r d e r  t o  a c q u i r e  t h e  means o f  e s t a b l i s h i n g  h i m s e l f  i n  
v i l l a g e  l i f e .  Even a t  t h e  h e i g h t  o f  i m m i g r a t i o n  t o  t h e  U n i t e d  
S t a t e s ,  from a round  1880 t o  1914,  a s i z a b l e  p r o p o r t i o n  o f  i m m i -  
gran t s - -and  o f  some n a t i o n a l i t i e s  even a majori ty--came as so-  
j o u r n e r s  and ,  a f t e r  amass ing  modest  sums, r e t u r n e d  home a n d  were 
a b l e  t o  move up one  n o t c h  i n  t h e i r  v i l l a g e  o r  s m a l l  town. 
Temporary m i g r a n t s  i n  Europe ,  u s u a l l y  c a l l e d  by  t h e i r  G e r -  
man d e s i g n a t i o n  o f  G a s t a r b e i t e r  ( g u e s t w o r k e r )  , have  r e c e i v e d  
l a b o r  p e r m i t s  o f  v a r y i n g  d u r a t i o n ,  w i t h  which t h e y  have  moved 
u s u a l l y  f rom o n e  o f  t h e  M e d i t e r r a n e a n  c o u n t r i e s  t o  o n e  
i n  n o r t h w e s t e r n  Europe.  By 1974-75, West Germany had a r e s i d e n t  
a l i e n  p o p u l a t i o n  o f  d i v e r s e  n a t i o n a l i t i e s  o f  4.1 m i l l i o n ,  o v e r  
60 p e r c e n t  male, s c a t t e r e d  t h r o u g h  most  o f  t h e  c o u n t r y  b u t  con- 
c e n t r a t e d  i n  u r b a n - i n d u s t r i a l  r e g i o n s .  Because o f  t h e i r  f a v o r -  
a b l e  a g e  s t r u c t u r e ,  t h e  a l i e n s '  b i r t h  r a t e  w a s  a l m o s t  t h r e e  t i m e s  
t h a t  o f  t h e  n a t i v e s ,  and t h e i r  d e a t h  ra te  w a s  less t h a n  a  f i f t h  
o f  t h e  n a t i v e  one .  Moreover,  a l t h o u g h  j u r i d i c a l l y  t h e  a l i e n s  
were t empora ry ,  t h e y  w e r e  i n  f a c t  becoming, o r  s o  it seemed, a 
p a r t  o f  t h e  s o c i e t y .  The 15 m i l l i o n  o r  s o  a l i e n  r e s i d e n t s  o f  
n o r t h w e s t e r n  Europe i n  t h e  e a r l y  1970s comprised  what w a s  o f t e n  
c a l l e d  t h e  t e n t h  member o f  t h e  Common Market ,  l a r g e r  i n  t o t a l  
p o p u l a t i o n  t h a n  s e v e r a l  o f  t h e  member c o u n t r i e s .  
The G a s t a r b e i t e r  i n s t i t u t i o n ,  however,  p roved  t o  b e  more 
f l e x i b l e  t h a n  some c r i t i c s  b e l i e v e d  i t  t o  b e ,  as w e l l  as  a more 
s e r i o u s  problem than  i t s  proponen ts  had a n t i c i p a t e d .  I n  Swit-  
z e r l and ,  w i t h  a  h i g h e r  p r o p o r t i o n  o f  temporary a l i e n s  t h a n  any 
o t h e r  wes te rn  European c o u n t r y ,  t h e  world-famous ami ty  among 
language and r e l i g i o u s  groups  was s e r i o u s l y  damaged. iberfrern- 
dung ( i n  French,  hyperzgn ie ;  i n  a  p o s s i b l e  E n g l i s h  t r a n s l a t i o n ,  
" h y p e r f o r e i g n i z a t i o n " )  became a l a r g e  i s s u e  i n  s e v e r a l  e l e c t i o n s  
and r e s u l t e d  i n  some major r e v i s i o n s  i n  immigra t ion  laws.  I n  
Swi t ze r l and  and i n  Germany, however, it was p o s s i b l e  b o t h  t o  i m -  
p o r t  l a b o r  when it was needed and t o  reduce  t h e  f low subs tan-  
t i a l l y  when t h e  need d r i e d  up. That  t h e r e  was more d i f f i c u l t y  
i n  France  and B r i t a i n  was due mainly t o  t h e  f a c t  t h a t  t h o s e  
c o u n t r i e s  impor ted  l a b o r  from former c o l o n i e s ,  p e r s o n s  who 
claimed--in some c a s e s  w i t h  a  degree  o f  s u c c e s s - - f u l l  e q u a l i t y  
w i t h  n a t i v e s .  The q u e s t i o n  i s  whether  t h e  economic b e n e f i t  o f  
t h e  G a s t a r b e i t e r  program outweighs  i t s  s m a l l  s o c i a l  c o s t .  
Among permanent l e g a l  m ig ran t s ,  a s  s t r e s s e d  i n  t h e  Uni ted  
Nat ions  Demographic Yearbook, t h e r e  a l s o  h a s  been a marked 
change from t h e  p a s t .  The major  new f a c t  i s  t h a t  e m i g r a t i o n  
i s  from t h e  w o r l d ' s  less developed a r e a s .  I n  mid-1974, a n  es- 
t ima t ed  9 . 5  m i l l i o n  emig ran t s  from t h o s e  c o u n t r i e s  w e r e  resi- 
d e n t s  o f  no r thwes t e rn  Europe, n o r t h e r n  America, and Oceania .  
L a t i n  America, which once  had been second o n l y  t o  t h e  Uni ted  
S t a t e s  a s  a  t a r g e t  o f  immigra t ion ,  h a s  become a r e g i o n  o f  n e t  
emig r a t i on .  Between 1960 and 1974, t h e  i n t e r n a t i o n a l  m ig ra t i on  
from Asia  more t h a n  t r i p l e d .  
The Uni ted  S t a t e s  i s  s t i l l  a s i g n i f i c a n t  c o u n t r y  o f  i m m i -  
g r a t i o n  w i t h  n e a r l y  400,000 newcomers p e r  y e a r .  A f t e r  t h e  na- 
t i o n a l  q u o t a s  e n a c t e d  i n  t h e  1920s were abandoned by t h e  I m r n i -  
g r a t i o n  Act o f  1965 (which went i n t o  e f f e c t  i n  mid-1968), t h e  
s ou r ce s  o f  immigra t ion  s h i f t e d  enough t o  a f f e c t  t h e  composi t ion  
of  t h e  f o r e i g n  s t o c k  a lmos t  immediately.  Even when t h e  na t i on -  
a l i t y  is  t h e  same by b u r e a u c r a t i c  c o u n t ,  t h e r e  may be  s i g n i f i -  
c a n t  d i f f e r e n c e s  between e a r l i e r  and more r e c e n t  immigrants .  
V i r t u a l l y  a l l  o f  t h e  Chinese  r e s i d e n t s  i n  t h e  Uni ted  S t a t e s  be- 
f o r e  t h e  change i n  law,  f o r  i n s t a n c e ,  spoke Cantonese ,  r e f l e c t i n g  
t h e  p r ov ince  from which t h e i r  f o r e b e a r s  had come. The new i m m i -  
g r a n t s  from ( o r  o f t e n  th rough)  Hong Kong speak Mandarin, and t h e y  
o f t e n  f e e l  a s  a l i e n  t o  t h e  Chinese-American community a s  t o  t h e  
g e n e r a l  American c u l t u r e .  
The a d v i s o r y  committee t o  P r e s i d e n t  Nixon on p o p u l a t i o n ,  
known a s  t h e  R o c k e f e l l e r  Commission, recommended more s t r i n g e n t  
measures  t o  b l o c k  i l l e g a l  immigrants ,  i n c l u d i n g  t h e  s t a t e m e n t  
t h a t  e v e r y  two y e a r s  Congress c o n s i d e r  whether  " t h e  impact  of 
immigra t ion  on t h e  n a t i o n ' s  demographic s i t u a t i o n "  i n d i c a t e s  
t h a t  t h e  number a d m i t t e d  s h o u l d  be  c u t .  Implementa t ion  o f  t h i s  
w i l l  r a i s e  complex i s s u e s .  
A s  a  c o u n t r y  d e v e l o p s ,  i t s  urban s e c t o r  grows by i t s  own 
n a t u r a l  i n c r e a s e ,  by t h e  a n n e x a t i o n  o f  new t e r r i t o r y ,  and by 
t h e  mass ive  m i g r a t i o n  o f  countrymen o u t  o f  a g r i c u l t u r e  i n t o  c i t y  
o c c u p a t i o n s .  Those who make t h i s  move s u c c e s s f u l l y  a r e  rewarded 
w i t h  b e t t e r  jobs  and incomes,  and more v a r i e d  and  c o m f o r t a b l e  
l i v i n g .  Although t h e  r a p i d  u r b a n  growth o f  less deve loped  coun- 
tr ies a l s o  d e r i v e s  i n  p a r t  from t h e  b e t t e r - p a y i n g  j o b s  a v a i l a b l e  
i n  c i t i e s ,  t h e  p r e v a l e n t  r u r a l  s t a g n a t i o n  p r o v i d e s  a  s t r o n g  i m -  
p u l s e .  N o n i n d u s t r i a l  c o u n t r i e s  h a v e  e n j o y e d  a  r emarkab le  de- 
c l i n e  i n  r u r a l  m o r t a l i t y ;  m e d i c i n e s ,  t e c h n i c i a n s ,  and d e a t h -  
c o n t r o l  measures ,  d i s s e m i n a t e d  from advanced n a t i o n s  t h r o u g h  
i n t e r n a t i o n a l  a g e n c i e s ,  have s h a t t e r e d  t h e  p r i o r  b a l a n c e  between 
t h e  t r a d i t i o n a l  economy and t h e  r u r a l  p o p u l a t i o n .  The effec ts  
o f  t h e  growing d i s p a r i t y  between t h e  c o u n t r y s i d e ' s  r e s o u r c e s  
and t h e  numbers dependen t  on  them, moreover,  have  been  aggra -  
v a t e d  by a  rise i n  e x p e c t a t i o n s  s o  r a p i d  a s  t o  o u t s t r i p  any 
c o n c e i v a b l e  improvement i n  t h e  a c t u a l  s i t u a t i o n .  
A v e r y  l a r g e  p r o p o r t i o n  o f  t h i s  new t y p e  of  m i g r a n t  pushed 
o u t  o f  t h e  c o u n t r y s i d e  l a c k s  a c c e s s  t o  t h e  most e l e m e n t a r y  u r -  
ban f a c i l i t i e s .  Almost a l l  l a r g e  c i t i e s  i n  less deve loped  coun- 
tr ies a r e  r i n g e d  by s q u a t t e r  s e t t l e m e n t s ,  shantytowns o f  s e l f -  
c o n s t r u c t e d  h u t s  which,  i n  L a t i n  America, f o r  i n s t a n c e ,  may con- 
s t i t u t e  a  t h i r d  o r  even  h a l f  o f  t h e  c i t y ' s  p o p u l a t i o n .  T h a t  a s  
many a s  50 p e r c e n t  o f  t h e  L a t i n  Americans i n  c i t i e s  l i v e  i n  
t h e s e  c o n d i t i o n s  does  n o t  imply t h e  s h i f t  i n  t h e  economy, t h e  
d e g r e e  o f  l i t e r a c y ,  and t h e  o v e r a l l  u r b a n i t y  t h a t  t h i s  datum 
once  would have s u g g e s t e d .  
A s  one o f  t h e  most s i g n i f i c a n t  e l emen t s  o f  c i t i e s '  inno- 
v a t i n g  h i s t o r y ,  t h e  smal l - fami ly  p a t t e r n  a r o s e  t h e r e  and t h e n  
d i f f u s e d  among o t h e r  s e c t o r s  o f  s o c i e t y .  I n  t h e  h i s t o r i c  West, 
urban f e r t i l i t y  was lower  everywhere t han  i n  t h e  c o u n t r y s i d e ;  
f o r ,  a s  a  p a r t  o f  t h e i r  e f f o r t  t o  move up t h e  s o c i a l  l a d d e r ,  
most o f  t h e  v i l l a g e r s  who came t o  c i t i e s  r educed  t h e i r  f a m i l y  
burden.  The lower  urban f e r t i l i t y  t h a t  h a s  been r o u t i n e  i n  t h e  
West, however, i s  o n l y  one o f  s e v e r a l  p a t t e r n s  now t o  be  found 
i n  less developed a r e a s .  I n  v a r i o u s  c o u n t r i e s ,  a cco rd ing  t o  
t h e  d a t a  a v a i l a b l e ,  t h e  d i f f e r e n c e s  between urban and r u r a l  
f e r t i l i t y  a r e  ve ry  sma l l .  
According t o  s e v e r a l  sample su rveys  by t h e  Bureau o f  t h e  
Census, m i g r a t i o n  w i t h i n  t h e  Uni ted  S t a t e s  r e t a i n s  a  c h a r a c t e r -  
i s t i c  behav io r  p a t t e r n .  Most m ig ran t s  a r e ,  a s  b e f o r e ,  young 
a d u l t s ,  and  t h e  p r o p o r t i o n  of  young c h i l d r e n  h a s  become a lmos t  
a s  h igh  a s  t h a t  o f  pe r sons  i n  t h e i r  20s. I n  o t h e r  words, t h e r e  
is  now a  g r e a t e r  f a m i l y  mig ra t i on .  Although t h e  p o p u l a t i o n  i n  
r e t i r e m e n t  a r e a s  i s  growing very  f a s t ,  t h e  p e r s o n s  who move t o  
them a r e  o n l y  a  r e l a t i v e l y  smal l  p r o p o r t i o n  o f  t h e  c o u n t r y ' s  
o l d e r  peop le .  From 1965 t o  1978, t h e r e  was a  n e t  movement o f  
1 . 4  m i l l i o n  pe r sons  o u t  o f  t h e  N ~ r t h e a s t  and t h e  North C e n t r a l  
r e g i o n  t o  t h e  South  and West; t h a t  i s ,  t h e  h i s t o r i c a l  t r e n d  o f  
westward movement h a s  con t i nued ,  and t h e  m i g r a t i o n  o u t  o f  t h e  
South h a s  been r e v e r s e d .  Th i s  combinat ion  i s  t y p i c a l l y  ex- 
p l a i n e d  a s  a  d r i f t  t o  " t h e  sun b e l t , "  b u t  a l o n g  w i t h  t h e  a t t r a c -  
t i o n  o f  c l i m a t e  i n  t h e  sou the rn  and sou thwes t e rn  s t a t e s  i s  t h e i r  
r e l a t i v e l y  f a v o r a b l e  a t t i t u d e  toward b u s i n e s s ,  t h e i r  f r e q u e n t l y  
lower  t a x e s ,  and t h e i r  p rox imi ty  t o  s o u r c e s  of  energy .  
By now, it h a s  become a  commonplace t h a t  urban a r e a s  have  
been growing i n  a  new way. From a b o u t  1920 on,  t h e r e  h a s  been 
a  backf low from t h e  c e n t r a l  c i t i e s  o f  m e t r o p o l i t a n  a r e a s ,  bo th  
t o  r e s i d e n t i a l  suburbs  and t o  s m a l l e r  i n d u s t r i a l  o r  commercial 
c i t i e s ,  t h e  s o - c a l l e d  s a t e l l i t e s  i n  t h e  s t a n d a r d  m e t r o p o l i t a n  
s t a t i s t i c a l  a r e a s  (SMSA's). By 1970, two- th i rd s  o f  t h e  n a t i o n -  
a l  p o p u l a t i o n  l i v e d  i n  SMSA's b u t ,  o v e r  t h e  p e r i o d  1970-77, t h e  
annua l  growth o f  t h e  m e t r o p o l i t a n  p o p u l a t i o n  was 0.7 p e r c e n t ,  
w h i l e  t h a t  o f  t h e  nonmet ropo l i t an  p o p u l a t i o n  was 1 . 2  p e r c e n t .  
With in  t h e  SMSA's, c e n t r a l  c i t i e s  l o s t  p o p u l a t i o n  and  s u b u r b s  
grew a t  a  s u b s t a n t i a l l y  h i g h e r  r a t e  t h a n  t h e  n a t i o n  a s  a  whole .  
T h a t  some c e n t r a l  c i t i e s  have  become b l a c k  i s  w e l l  known; b u t ,  
i n  s p i t e  o f  t h e  s t e r e o t y p e  of  Mexicans a s  f i e l d  w o r k e r s ,  H i s -  
p a n i c s  a r e  more m e t r o p o l i t a n  t h a n  e i t h e r  w h i t e s  o r  b l a c k s ,  w i t h  
a n  e s t i m a t e d  8 4  p e r c e n t  o f  t h e  H i s p a n i c  p o p u l a t i o n  l i v i n g  i n  
SMSA's i n  1978 .  
The i n m i g r a t i o n  t o  American c i t i e s  h a s  changed  i n  a way 
a n a l o g o u s  t o  t h a t  o f  t h e  u r b a n  c e n t e r s  o f  less d e v e l o p e d  coun- 
t r ies .  I n  many cases, t h e  r u r a l - u r b a n  m i g r a t i o n  o f  b l a c k s  and  
H i s p a n i c s  h a s  b e e n  b a s e d  less on  q u a l i f i c a t i o n s  f o r  c i t y - b a s e d  
o c c u p a t i o n s  t h a n  on  s u c h  f a c t o r s  a s  d i s p l a c e m e n t  f rom c o t t o n  
f a rming  by t h e  m e c h a n i c a l  p i c k e r ,  a l a g  b e h i n d  t h e  rest o f  t h e  
c o u n t r y  i n  t h e  S o u t h ' s  r e c o g n i t i o n  o f  c i v i l  r i g h t s ,  a n d  growing  
p o p u l a t i o n  p r e s s u r e s  i n  P u e r t o  R ico ,  o t h e r  C a r i b b e a n  and  Cen- 
t r a l  American c o u n t r i e s ,  and  e s p e c i a l l y  Mexico. 
I n  sum, b o t h  i n t e r n a t i o n a l  and  i n t e r n a l  m i g r a t i o n  have  
been  u n d e r g o i n g  fundamen ta l  change .  The models  d e r i v e d  f r o m  
p a s t  e x p e r i e n c e ,  u s u a l l y  a t  l e a s t  i m p l i c i t  i n  t h e  i n t e r p r e t a -  
t i o n  o r  even  t h e  p e r c e p t i o n  o f  what  i s  h a p p e n i n g  t o d a y ,  are a t  
b e s t  d e f i c i e n t ,  a t  w o r s t  o b s o l e t e .  The m o s t  common m i g r a n t  i n  
t h e  w o r l d  t o d a y  i s  t h e  r e f u g e e ,  and  g e n e r a l i z a t i o n s  d e r i v e d  
from e c o n o m i c a l l y  m o t i v a t e d  movements h a r d l y  a p p l y  t o  t h i s  p o l i -  
t i c a l l y  g e q e r a t e d  f l o w .  
The i l l e g a l  f l o w  o f  i m m i g r a n t s ,  p a r t l y  o v e r l a p p i n g  w i t h  
t h a t  o f  r e f u g e e s ,  i s  n o t  a  t empora ry  phenomenon t h a t  c a n  b e  
d i s p o s e d  o f  w i t h  e i t h e r  a n  a b s o l u t e  ban  o r  t o t a l  r e l a x a t i o n .  
Whatever i t s  t r o u b l e s ,  t h e  American economy s t i l l  p r o v i d e s  so 
much b e t t e r  a l i f e  t h a n  most  p a r t s  o f  t h e  w o r l d  t h a t ,  g i v e n  un- 
l i m i t e d  access, t h e  w o r l d ' s  d e s t i t u t e  would submerge t h i s  coun-  
t r y .  What l i m i t  t o  p l a c e  on a c c e s s  w i l l  c o n t i n u e  t o  preoccupy  
t h e  American government  and  p u b l i c .  
RESOURCES 
From a  r u d i m e n t a r y  v i e w p o i n t ,  p o p u l a t i o n  and  r e s o u r c e s  p r e -  
s e n t  t w o  s i d e s  o f  t h e  same problem.  With d o u b l e  t h e  r e s o u r c e s ,  
i n c l u d i n g  c a p ' i t a l ,  d o u b l e  t h e  p o p u l a t i o n  c a n  b e  s u s t a i n e d  a t  a  
g i v e n  l e v e l  o f  c o m f o r t .  I f  r e s o u r c e s  and  t h e  t e c h n i q u e s  f o r  
c o n v e r t i n g  them a r e  f i x e d  and  p o p u l a t i o n  g rows ,  t h e n  a  d e c l i n i n g  
l e v e l  o f  consumption i s  c e r t a i n .  I f  t echno logy  expands  i n d e f i -  
n i t e l y ,  t h e n  s o  c a n  b o t h  p o p u l a t i o n  and t h e  s t a n d a r d  o f  consump- 
t i o n .  I t  i s  t h e  p r o s p e c t s  f o r  t e c h n o l o g i c a l  and economic growth 
t h a t  d i s t i n g u i s h  t h o s e  who s e e  a  12 b i l l i o n  p o p u l a t i o n  l i v i n g  
c o m f o r t a b l y  a t  e q u i l i b r i u m  on t h e  e a r t h ' s  s u r f a c e  from t h o s e  who 
s e e  t h e  p r e s e n t  p o p u l a t i o n  a t  most doub led  and l a r g e l y  c o n t i n u -  
i n g  i n  p o v e r t y ,  w i t h  t h e  n a t i o n s  engaged i n  a  b i t t e r  s t r u g g l e  
f o r  t h e  wor ld  p r o d u c t .  
S i n c e  r e s o u r c e s  a r e  unevenly  d i s t r i b u t e d  o v e r  t h e  s u r f a c e  
o f  t h e  p l a n e t ,  and  by no means i n  p r o p o r t i o n  t o  p o p u l a t i o n ,  t h e  
d i v i s i o n  o f  t h e  wor ld  i n t o  p a r t i a l l y  c l o s e d  n a t i o n a l  s t a t e s  a d d s  
a  p o l i t i c a l  f a c t o r  t o  economic and t e c h n o l o g i c a l  o n e s .  Trade  i s  
t h e  means by which a v a i l a b i l i t i e s  and  needs  can  b e  made t o  c o i n -  
c i d e .  P o l i t i c a l  and s o c i a l  o b s t a c l e s  t o  t r a d e  and t h e  r a t i o n a l  
u s e  o f  r e s o u r c e s  o u g h t  i n  some s e n s e  n o t  t o  e x i s t ;  and  y e t  t h e y  
a r e  no more t o  b e  wished away t h a n  p h y s i c a l  l i m i t a t i o n s .  
With o n l y  a  modera te  d e g r e e  o f  op t imism,  w e  may g r a n t  t h a t  
t h e  p l a n e t  ultimately w i l l  b e  a b l e  t o  h o l d  c o m f o r t a b l y  9  t o  1 2  
b i l l i o n  p e o p l e ,  b u t  t h e  immediate  q u e s t i o n  i s  w h e t h e r  t h e  pace  
o f  t h e  growth o f  p o p u l a t i o n  can  b e  matched by t h e  pace  o f  t h e  
advance i n  m a t e r i a l s ,  e n e r g y ,  and c a p i t a l .  Any r e a l i s t i c  d i s -  
c u s s i o n  must  b e  l a r g e l y  concerned  w i t h  t h e  b r i d g e  between t h e  
p r e s e n t  s t a t e  o f  a f f a i r s  and t h e  u l t i m a t e  s t a t i o n a r y  one .  Is 
a g r i c u l t u r e  expand ing  f a s t  enough s o  t h a t  t h e  90 m i l l i o n  Ban- 
g l a d e s h i s  now i n  p l a c e  ( n o t  t o  ment ion  t h e  150  m i l l i o n  e x p e c t e d  
i n  t h e  y e a r  2000) a r e  moving toward  a  s a t i s f a c t o r y  d i e t ?  W i l l  
n e t  s o u r c e s  o f  e n e r g y  b e  a v a i l a b l e  b e f o r e  o i l  s u p p l i e s  a r e  ex-  
h a u s t e d ?  Energy i s  t h e  key t o  t h e  r e l e a s e  o f  m a t e r i a l s ;  w i l l  
e n e r g y  s u p p l i e s  and  t h e  e f f i c i e n c y  w i t h  which t h e y  a r e  e x t r a c t e d  
and  used  i n c r e a s e  f a s t  enough t o  p r o v i d e  t h e  aluminum a n d  s tee l  
t h a t  6 b i l l i o n  p e o p l e  w i l l  need by t h e  end o f  t h e  c e n t u r y  and 
t h a t  9  t o  12 b i l l i o n  w i l l  r e q u i r e  i n  2100? The f o l l o w i n g  d i s -  
c u s s i o n  c o n c e r n s  p r o s p e c t i v e  r a t e s  o f  change  r a t h e r  t h a n  abso-  
l u t e  l e v e l s  o f  r e s o u r c e s .  
Global  p e r  c a p i t a  p r o d u c t i o n  o f  c e r e a l s  h a s  c o n t i n u e d  e r -  
r a t i c a l l y  upward. But it h a s  grown more r a p i d l y  i n  a  few more 
developed c o u n t r i e s  t h a n  it h a s  i n  t h e  m a j o r i t y  o f  t h e  l e s s  
developed c o u n t r i e s .  The l a t t e r  have compensated by i n c r e a s e s  
i n  i m p o r t s  which make them more v u l n e r a b l e  t o  s h i f t s  i n  terms 
o f  t r a d e ,  b a l a n c e  o f  payments problems,  and s h o r t f a l l s  abroad.  
Whether t h i s  s i t u a t i o n  can  c o n t i n u e  i n  c o u n t r i e s  f a c e d  w i t h  
mounting energy  i m p o r t  b i l l s  and l i m i t e d  e x p o r t  p o t e n t i a l  de- 
pends on t h e  a v a i l a b i l i t y  o f  f o r e i g n  c r e d i t  and g r a n t s .  The 
u n c e r t a i n t i e s  i n  t h e  s i t u a t i o n  a r e  p e r p l e x i n g  and  worrisome.  
While t h e y  a r e  e x a c e r b a t e d  by p o p u l a t i o n  growth,  t h e y  would be 
t h e r e  even i f  p o p u l a t i o n  growth w e r e  t o  c e a s e .  Given t h e  f l u c -  
t u a t i o n s  o f  o u t p u t  i n  t h e  Uni ted  S t a t e s  and  a b r o a d ,  and t h e  de- 
mand f o r  o u r  cereals i n  c o u n t r i e s  w i t h  s t r o n g  economies ,  t h e  
dependence o f  some poor  c o u n t r i e s  o n  American a g r i c u l t u r e  c o u l d  
g i v e  rise t o  some d i f f i c u l t  e t h i c a l  and p o l i t i c a l  problems i n  
t h e  n e x t  few y e a r s .  
A g r i c u l t u r a l  p r o d u c t i o n  can  b e  e f f i c i e n t  i n  a  v a r i e t y  of  
ways. The Japanese  have a c h i e v e d  h i g h  p r o d u c t i v i t y  l e v e l s  by 
u s i n g  r e l a t i v e l y  l i t t l e  l a n d  b u t  a  g r e a t  d e a l  o f  l a b o r  and chem- 
i c a l  i n p u t .  I n  c o n t r a s t ,  t h e  U . S .  u s e s  l i t t l e  l a b o r  b u t  much 
l a n d  and mechanized i n p u t  t o  a c h i e v e  s i m i l a r  p r o d u c t i v i t y  le- 
v e l s  ( R u t t a n  1978) .  
Both a p p r o a c h e s ,  however, a r e  b a s e d  on a  h i g h l y  developed 
s c i e n t i f i c  i n f r a s t r u c t u r e  and s u b s t a n t i a l  i n p u t s  o f  e n e r g y .  
Given t h e s e  two i n g r e d i e n t s ,  t h e r e  a p p e a r s  t o  be  s u f f i c i e n t  
f l e x i b i l i t y  i n  a g r i c u l t u r a l  p r o d u c t i o n  t e c h n i q u e s  t o  a c h i e v e  
r e a s o n a b l e  levels  o f  p r o d u c t i v i t y  i n  most c o u n t r i e s .  
Roger Revelle (1975) h a s  asked how many p e o p l e  c o u l d  b e  
f e d  and f e d  w e l l  i f  y i e l d s  comparable t o  t h o s e  o b t a i n e d  by Iowa 
c o r n  farmers--which are n o t  t h e  h i g h e s t  i n  t h e  world--were 
a c h i e v e d  g l o b a l l y  on  a l l  a r a b l e  l a n d .  H i s  answer i s  a l a r g e  
m u l t i p l e  o f  t h e  p r e s e n t  p o p u l a t i o n .  Such p r o d u c t i o n  l e v e l s  
may n e v e r  be  f e a s i b l e  because  o f  o r g a n i z a t i o n a l  and i n s t i t u -  
t i o n a l  l i m i t a t i o n s ,  b u t  h i s  a n a l y s i s  i s  u s e f u l  t o  make it c l e a r  
t h a t  t h e  s h e e r  a v a i l a b i l i t y  o f  l a n d  i s  n o t  t h e  c e n t r a l  problem 
i n  f e e d i n g  t h e  w o r l d ' s  growing numbers. R a t h e r ,  it i s  t h e  p e r -  
s i s t e n t  d i s p a r i t i e s  i n  t h e  d i s t r i b u t i o n  o f  p e o p l e  on  t h e  one 
s i d e ,  and p r o d u c t i o n  c a p a c i t y  on t h e  o t h e r .  P r o d u c t i o n  capa-  
c i t y  depends on a l l  t h e  f a c t o r s  c o n t r i b u t i n g  t o  t h e  p r o d u c t i o n  
o f  f o o d - - c a p i t a l ,  s c i e n t i f i c  e x p e r t i s e ,  t r a i n e d  manpower, and 
a d e q u a t e  i n s t i t u t i o n s ,  a s  w e l l  a s  l a n d ,  e n e r g y ,  w a t e r ,  and 
o t h e r  p h y s i c a l  e l e m e n t s .  
The U.S. N a t i o n a l  Academy o f  S c i e n c e s  h a s  made c o n t r i b u -  
t i o n s  t o  knowledge th rough  t h e  s e v e r a l  volumes o f  i t s  r e p o r t  
on f o o d  r e s o u r c e s  ( R e v e l l e  1 9 7 8 ) .  One c o n t r i b u t i o n  h a s  been 
made th rough  c a l l i n g  a t t e n t i o n  t o  t h e  p o s s i b i l i t i e s  o f  Leucaena, 
a  leguminous t ree t h a t  c a n  f i x  some 500 pounds o f  n i t r o g e n  p e r  
a c r e  p e r  y e a r ,  w i t h  some s t r a i n s  growing t o  65 f e e t  i n  h e i g h t .  
I t  p u t s  down deep  r o o t s  t h a t  e n a b l e  i t  t o  t o l e r a t e  d r o u g h t .  
C a t t l e  f e e d  on i t s  l e a v e s ;  i t s  wood i s  used  f o r  t i m b e r  and  f u e l ;  
it h o l d s  down s o i l  on s l o p e s  t h a t  have been  s u b j e c t  t o  e r o s i o n ;  
i t s  pods and  s e e d s  a r e  used a s  human food  i n  C e n t r a l  America 
and  I n d o n e s i a .  When c u t ,  t h e  s tumps produce  s h o o t s  t h a t  i n  
some v a r i e t i e s  r e a c h  18 f e e t  i n  12 months. There a r e  few 
more e f f e c t i v e  c o n v e r t e r s  o f  s u n l i g h t ;  t h e  c h i e f  problem i s  t o  
g e t  t h i s  v a l u a b l e  t ree d i s s e m i n a t e d  ( N a t i o n a l  Academy o f  S c i e n c e s  
1977) . 
Worldwide p e r  c a p i t a  p r o d u c t i o n  o f  p e t r o l e u m  a p p e a r s  t o  
have peaked i n  1974. T h i s  i s  t h e  r e s u l t  o f  t h e  f o u r - f o l d  i n -  
c r e a s e  i n  p r i c e s  i n  1973-74 which dampened demand r a t h e r  t h a n  
a  s i g n  of  impending g l o b a l  d e p l e t i o n .  S i n c e  World War 11, de- 
p l e t i o n  o f  o l d e r  working f i e l d s  i n  t h e  Uni ted  S t a t e s  and else- 
where, a l o n g  w i t h  d i s c o v e r i e s  i n  t h e  Middle E a s t ,  l e d  t o  con- 
c e n t r a t i o n  o f  p r o d u c t i o n  i n  a s m a l l  group o f  c o u n t r i e s  which,  
f o r  p o l i t i c a l  a s  w e l l  a s  economic r e a s o n s ,  banded t o g e t h e r  t o  
r a i s e  t h e  p r i c e .  There a r e  v e r y  s e r i o u s  d a n g e r s  i n  t h e  c u r -  
r e n t  wor ld  energy  s i t u a t i o n ,  stemming more from t h e  f a c t  t h a t  
i m p o r t i n g  c o u n t r i e s  have become i n c r e a s i n g l y  dependen t  on sup- 
p l i e s  from a p o l i t i c a l l y  u n s t a b l e  a r e a  o f  t h e  wor ld  t h a n  from 
t h e  l i k e l i h o o d  o f  imminent e x h a u s t i o n .  
According t o  G o e l l e r  and  Weinberg, a  r e a s o n a b l e  s t a n d a r d  
of  l i v i n g  f o r  10 b i l l i o n  p e o p l e  would r e q u i r e  60 t e r a w a t t s  o f  
ene rgy  ( G o e l l e r  and Weinberg 1976) . T h i s  f i g u r e  compares t o  
a b o u t  7.5 t e r a w a t t s  used  today  and i s  a b o u t  1/2,000 o f  t h e  en- 
e r g y  absorbed  from t h e  sun.  Can a  6 0 - t e r a t r a t t  wor ld  be reached  
and s u s t a i n e d ?  
~t c a n ,  i n s o f a r  a s  t h e  s h e e r  a v a i l a b i l i t y  o f  e n e r g y  i s  con- 
c e r n e d .  Coal  a l o n e  c o u l d  s u p p l y  t h e  e n e r g y  needs  o f  1 0  b i l l i o n  
p e o p l e  f o r  s e v e r a l  hundred  y e a r s .  Nuc lea r  and  s o l a r  s o u r c e s  
c o u l d  e v e n t u a l l y  do t h e  same f o r  even  l o n g e r .  But  e a c h  o f  t h e s e  
s o u r c e s  h a s  p o t e n t i a l l y  s e r i o u s  problems.  Coal  d i r t i e s  t h e  en- 
v i ronment .  Cont inued  and  expanded combust ion  o f  f o s s i l  f u e l s  
a l o n g  w i t h  d e f o r e s t a t i o n  c o u l d  l e a d  t o  i n c r e a s e d  a t m o s p h e r i c  
c a r b o n  d i o x i d e  l e v e l s  which c o u l d  i n c r e a s e  w o r l d  t e m p e r a t u r e  
l e v e l s .  Carbon d i o x i d e  i n  t h e  c o n c e n t r a t i o n  t h a t  would f o l l o w  
t h e  s p r e a d  o f  i n d u s t r i a l  c i v i l i z a t i o n  b a s e d  on c o a l  c o u l d  warm 
t h e  p l a n e t ,  change  t h e  winds t r eams  o f  t h e  a tmosphere  and  t h e  
c u r r e n t s  o f  t h e  o c e a n s ,  r a i s e  t h e  t e m p e r a t u r e  o f  some c o l d  coun- 
t r ies ,  and  make some w e t  c o u n t r i e s  d r y .  While  t h e  e f f e c t s  on 
a g r i c u l t u r e  would b e  n e g a t i v e  i n  some r e g i o n s  and  p o s i t i v e  i n  
o t h e r s ,  t h e r e  i s  l i t t l e  d o u b t  t h a t  s e v e r e  s o c i a l  d i s r u p t i o n s  
c o u l d  e n s u e .  I f  t h e  w o r s t  f e a r s  o f  some a r e  r e a l i z e d ,  w e  w i l l  
n o t  b e  a b l e  t o  u s e  a l l  o f  t h e  c o a l  and f o s s i l  f u e l s  w e  have  
a v a i l a b l e  t o  u s .  
N u c l e a r  f i s s i o n  a v o i d s  i n c r e a s i n g  c a r b o n  d i o x i d e ,  b u t  it 
r a i s e s  a  f u r t h e r  set  o f  d i f f i c u l t  and  dangerous  i s s u e s ,  f rom 
t h e  r i s k s  o f  c a t a s t r o p h i c  a c c i d e n t s  t o  t h e  d i v e r s i o n  o f  f i s s i o n -  
a b l e  m a t e r i a l s  i n t o  a t o m i c  weapons. I f  t h e  secrets o f  n u c l e a r  
f u s i o n  c a n  b e  un locked  and  a p p l i e d  a t  r e a s o n a b l e  c o s t ,  most  o f  
t h e s e  c o n c e r n s  w i l l  be r e s o l v e d  ( a l t h o u g h  some r a d i a t i o n  and  
w a s t e  d i s p o s a l  problems w i l l  r e m a i n ) .  But f o r  p r a c t i c a l  pur -  
p o s e s  f u s i o n  i s  s e v e r a l  d e c a d e s  away. 
S o l a r  ene rgy  c r e a t e s  o n l y  minor  e n v i r o n m e n t a l  p rob lems ;  t h e  
l a r g e  l a n d  a r e a s  it r e q u i r e s  would be a v a i l a b l e  i n  d e s e r t s  use-  
f u l  f o r  l i t t l e  else.  I t  i s  t h e  one  s o u r c e  t h a t  g i v e s  p r o m i s e ' o f  
p r o d u c t i o n  by t h e  househo ld  f o r  i t s  own u s e .  But  t o  u t i l i z e  it  
i n  l a r g e  q u a n t i t i e s  w i l l  r e q u i r e  a  s u b s t a n t i a l  l o w e r i n g  o f  c o s t ,  
e s p e c i a l l y  i n  t h e  d i r e c t  g e n e r a t i o n  o f  e l e c t r i c i t y ,  a s  w e l l  a s  
s t o r a g e  d e v i c e s  n o t  now a v a i l a b l e .  To p roduce  s i g n i f i c a n t  quan- 
t i t i e s  o f  b iomass  f o r  e n e r g y  u s e  w i t h  t o d a y ' s  t e c h n o l o g y  would 
b r i n g  e n e r g y  p r o d u c t i o n  i n t o  d i r e c t  c o m p e t i t i o n  w i t h  a g r i c u l t u r e  
f o r  a r a b l e  l a n d .  S t i l l ,  s o l a r  e n e r g y  i n  i t s  v a r i o u s  fo rms ,  p l u s  
f i s s i o n ,  a r e  t h e  b e s t  hopes  w e  have  f o r  a  s u s t a i n a b l e  e n e r g y  f u -  
t u r e .  
Nonfuel m i n e r a l s  a r e  n o t  l i k e l y  t o  run  s h o r t .  While cu r -  
r e n t  p l u s  p r o s p e c t i v e  r e s e r v e s  of  some impor tan t  m i n e r a l s  would 
be exhausted i n  a  few decades  a t  p r e s e n t  r e l a t i v e  p r i c e s ,  i f  
t h e r e  is no t e c h n o l o g i c a l  change, and no change i n  r e c y c l i n g  
r a t e s ,  t h e s e  c o n d i t i o n s  w i l l  probably  n o t  ho ld .  I n  t h e  wors t  
c a s e  g l o b a l  p r o s p e c t i v e  r e s e r v e s  o f  b a u x i t e  ( f rom which alumi- 
num i s  d e r i v e d ) ,  f o r  example, might be exhaus ted  around 2040, 
b u t  t h e r e  a r e  many o t h e r  sou rce s  o f  aluminum. I f  t hey  had t o  
be used today ,  p roduc t ion  c o s t s  would r ise  by a t  l e a s t  20 and 
perhaps  a s  much a s  80 p e r c e n t ;  w i th  p r o s p e c t i v e  t e c h n o l o g i c a l  
improvements, t h e  c r o s s o v e r  p r i c e  i s  l i k e l y  t o  d e c r e a s e  s i g n i f i -  
c a n t l y  ove r  t i m e ,  c e r t a i n l y  b e f o r e  b a u x i t e  i s  exhaus t ed .  For  
some o t h e r  nonfue l  m i n e r a l s ,  s u b s t i t u t e s  can be found e a s i l y  
a t  c o s t s  o n l y  marg ina l l y  h i g h e r  t han  c u r r e n t  l e v e l s .  
Can more abundant  m i n e r a l s  be s u b s t i t u t e d  f o r  less abun- 
d a n t  ones  w i thou t  s u b s t a n t i a l  i n c r e a s e s  i n  c o s t ?  With t h r e e  
excep t ions ,  Goe l l e r  and Weinberg a rgue  t h a t  t h e y  can-- that  so- 
c ie t i es  can t u r n  t o  n e a r l y  i n e x h a u s t i b l e  m i n e r a l s  w i t h  l i t t l e  
l o s s  o f  w e l f a r e  ( G o e l l e r  and Weinberg 1 9 7 6 ) .  D e t a i l e d  s t u d i e s  
o f  cadmium, z i n c ,  l e a d ,  copper ,  t i n ,  and mercury i n d i c a t e  t h a t  
a  number o f  m a t e r i a l s  such a s  i r o n ,  aluminum, s i l i c o n ,  magnesi- 
um, t i t a n i u m ,  and o t h e r s  can be s u b s t i t u t e d  i n  many u s e s .  Other  
s t u d i e s  f i n d  t h a t  t h e s e  abundant  m a t e r i a l s  can be  a c q u i r e d  from 
lower g rade  o r e s  which a r e  i n  n e a r l y  i n e x h a u s t i b l e  supp ly ,  pro-  
v ided  t h a t  s u f f i c i e n t  energy i s  a v a i l a b l e  a t  r e a s o n a b l e  c o s t s ,  
both  economic and environmenta l .  I n  a d d i t i o n ,  g l a s s  and cement 
from v i r t u a l l y  u n l i m i t e d  sou rce s  ( s and ,  soda ,  c l a y ,  l i m e s t o n e ) ,  
p l a s t i c s ,  and some m a t e r i a l s  d e r i v e d  from renewable wood and 
p l a n t  sou rce s  can be s u b s t i t u t e d  f o r  many o f  t h e  m i n e r a l s  t h a t  
might e v e n t u a l l y  be  exhausted.  
The excep t ions - - impor tan t  r e s o u r c e s  t h a t  a r e  n o t  i n  unlim- 
i t e d  supply--are f o s s i l  f u e l s ,  phosphorus,  and a  few e lements  
e s s e n t i a l  i n  t r a c e  amounts f o r  a g r i c u l t u r a l  p roduc t i on ,  such a s  
copper ,  z i n c ,  and c o b a l t .  While r e s e r v e s  and p r o s p e c t i v e  re- 
s e r v e s  o f  c o a l ,  phosphorus,  and t h e s e  t r a c e  e lements  a r e  ade- 
q u a t e  f o r  s e v e r a l  hundred y e a r s ,  t h e y  a r e  n o t  i n e x h a u s t i b l e .  
U l t i m a t e l y ,  phosphorus  and some p o r t i o n  o f  t h e  t r a c e  e l e m e n t s  
may have t o  be r e s e r v e d  f o r  a g r i c u l t u r a l  u s e  and r e t u r n e d  t o  
t h e  s o i l  by r e c y c l i n g  a g r i c u l t u r a l  and an imal  w a s t e s ,  and p e r -  
haps even bones .  But f o s s i l  f u e l s  c a n n o t  be  r e c y c l e d ;  even tu -  
a l l y ,  a  r ep lacement  must b e  found ,  even f o r  c o a l .  
Recyc l ing  c a n  s t r e t c h  s u p p l i e s  o f  n o n f u e l  m i n e r a l s .  I t  
h a s  t h e  advan tage  t h a t  t h e  ene rgy  r e q u i r e d  t o  p u t  m a t e r i a l s  
back i n t o  p r o d u c t i v e  u s e  i s  g e n e r a l l y  l e s s  t h a n  t h a t  needed t o  
r educe  and r e f i n e  o r e s .  G o e l l e r  and Weinberg p o i n t  o u t  t h a t ,  
f o r  magnesium, t h e  r e m e l t  ene rgy  i s  o n l y  1 .5  p e r c e n t  o f  t h e  
ene rgy  r e q u i r e d  t o  win t h e  m e t a l  from v i r g i n  o r e ;  f o r  aluminum, 
it i s  3 t o  4 p e r c e n t ;  and  f o r  t i t a n i u m ,  i t  i s  30 p e r c e n t  ( G o e l l e r  
and Weinberg 1976) . 
There  a r e  s i g n s  t h a t  f o r e s t r y  and f i s h e r i e s  a r e  b e i n g  o v e r -  
e x p l o i t e d .  One s i g n  i s  t h e  downward t r e n d  i n  p e r  c a p i t a  wood 
p r o d u c t i o n  s i n c e  1965; a n o t h e r  i s  t h e  d e c l i n e  i n  t h e  s u r f a c e  
area o f  t h e  g l o b e  covered  by f o r e s t .  Most o f  t h e  d e f o r e s t a t i o n  
i s  o c c u r r i n g  i n  less  developed c o u n t r i e s  where ene rgy  p r i c e  
rises, p o p u l a t i o n  growth ,  and t h e  need f o r  a d d i t i o n a l  a g r i c u l -  
t u r a l  l a n d  a r e  i n t e n s i f y i n g  p r e s s u r e s  on f u e l  wood and f o r e s t e d  
l a n d ,  e s p e c i a l l y  i n  t h e  d e l i c a t e  ecosys tems  o f  t r o p i c a l  f o r e s t s .  
But p r o d u c t i o n  t e c h n i q u e s  a r e  chang ing  r a p i d l y  i n  f o r e s t r y  a s  
w e l l  a s  i n  a g r i c u l t u r e .  S e t t l e d  f a rming  t e c h n i q u e s  are begin-  
n i n g  t o  b e  a p p l i e d .  The change i s  most marked i n  t h e  f o r e s t r y  
s e c t o r s  o f  more developed c o u n t r i e s ,  b u t  even i n  less developed 
c o u n t r i e s  i s o l a t e d  examples o f  s u c c e s s f u l  r e f o r e s t a t i o n  and 
v i l l a g e  woodlot  programs can  b e  found.  The f i s h i n g  i n d u s t r y  i s  
f u r t h e r  beh ind  i n  a p p l y i n g  fa rming  t e c h n i q u e s ,  i n  l a r g e  p a r t  be- 
c a u s e  t h e  t e c h n o l o g i c a l  problems are more d i f f i c u l t ;  b u t  r e s e a r c h  
and commercial a c t i v i t i e s  i n  t h i s  a r e a  a r e  i n c r e a s i n g .  Some 
changes  a r e  c l e a r l y  n e c e s s a r y ;  t h e r e  h a s  been  no i n c r e a s e  i n  t h e  
wor ld  f i s h  c a t c h  s i n c e  1970, d e s p i t e  g r e a t  i n c r e a s e  i n  f i s h i n g  
e f f o r t .  
Water, a i r ,  and  l a n d  p o l l u t i o n  p o s e  s e r i o u s  problems f o r  
env i ronmenta l  r e s o u r c e s  i n  t h o s e  c o u n t r i e s  t h a t  have  n o t  mounted 
t h e  e f f o r t  n e c e s s a r y  t o  a v o i d  o r  o f f s e t  d e t e r i o r a t i o n .  Both 
p o p u l a t i o n  and  economic growth t e n d  t o  have  a d v e r s e  e f f e c t s  on 
t h e  environment.  But env i ronmenta l  p r o t e c t i o n  programs a r e  
h a l t i n g  many forms o f  d e t e r i o r a t i o n  a t  a f f o r d a b l e  c o s t s .  
P o s s i b i l i t i e s  f o r  t h e  more s p a r i n g  u s e  of  m a t e r i a l s ,  and 
c o n s e r v a t i o n  b o t h  by p roduce r s  and by househo lds ,  a r e  e x t e n s i v e .  
The answer t o  t h e  q u e s t i o n  o f  whether  growth o f  demand i s  o u t -  
s t r i p p i n g  supp ly  i s  i n c o n c l u s i v e .  There a r e  some s i g n s  o f  de- 
t e r i o r a t i o n  on a  g l o b a l  l e v e l  b u t  a l s o  some s i g n s  o f  improve- 
men t . 
The key t o  t h e  long-run s u s t a i n a b i l i t y  o f  l i f e  on e a r t h  i s  
energy .  I f  t h e r e  i s  s u f f i c i e n t  low-cost  ene rgy ,  and i f  it can  
b e  u t i l i z e d  w i t h o u t  adve r se  env i ronmenta l  e f f e c t s ,  l a n d  can  be  
r e c l a i m ed ,  s eawa te r  can  b e  d e s a l t e d ,  f e r t i l i z e r s  produced,  low- 
g r a d e  o r e s  mined, m e t a l s  r e c y c l e d ,  and s u b s t i t u t i o n s  made be- 
tween m i n e r a l s .  
CONCLUSION 
P opu la t i on  problems t a k e  ve ry  d i f f e r e n t  forms i n  t h e  more 
developed and t h e  less developed c o u n t r i e s .  The less developed 
c o u n t r i e s  s t i l l  f a c e  much i n f e c t i o u s  d i s e a s e ,  t o  which m a l n u t r i -  
t i o n  makes many o f  t h e i r  c i t i z e n s  more s u s c e p t i b l e ;  i n  t h e  more 
developed c o u n t r i e s ,  t h e  q u e s t i o n  i s  r a t h e r  how t o  b r i n g  h e a r t  
d i s e a s e  and c a n c e r  under  c o n t r o l .  For  t h e  less developed coun- 
tr ies,  t h e  prime q u e s t i o n  on f e r t i l i t y  i s  when c h i l d b e a r i n g  w i l l  
come down t o  l e v e l s  a t  which t h e  p o p u l a t i o n  would j u s t  r e p l a c e  
i t s e l f ;  more developed c o u n t r i e s  a r e  mos t ly  below rep lacement  
a 1  ready.  
The s t a b i l i t y  and wholesomeness o f  t h e  environment  a r e  
prominent  i n  t h e  minds o f  t h o s e  i n  comfo r t ab l e  economic circum- 
s t a n c e s ;  f o r  t h e  poor o f  t h e  world such c o n s i d e r a t i o n s  a r e  
s u b o r d i n a t e  t o  s h e e r  su rv iva l - -an  i s s u e  t h a t  r e v e a l s  i t s e l f  i n  
d i f f e r e n t  a t t i t u d e s  t o  t h e  u s e  o f  DDT a g a i n s t  i n s e c t  p e s t s  and 
i n  many o t h e r  ways. For  t h e  more developed c o u n t r i e s ,  t h e  
o c e a n ' s  m i n e r a l s  r e p r e s e n t  an  immediate o p p o r t u n i t y  t o  supp le -  
ment expens ive  t e r r e s t r i a l  r e s o u r c e s ;  less developed c o u n t r i e s  
would l i k e  t o  see t h o s e  m i n e r a l s  l e f t  where t hey  a r e  u n t i l  t h e y  
themselves  a r e  i n  a  p o s i t i o n  t o  j o i n  i n  t h e i r  e x p l o i t a t i o n .  
The l i s t  o f  r e a l  d i f f e r e n c e s  i s  a l o n g  one  and f i n d s  e x p r e s s i o n  
i n  l i v e l y  i d e o l o g i c a l  and p o l i t i c a l  exchange.  
The l e s s  developed c o u n t r i e s  have shown r a p i d  p r o g r e s s  i n  
e x t e n d i n g  l i f e  expec tancy  o v e r  t h e  post-war p e r i o d ,  many i n -  
c r e a s i n g  it by s i x  months i n  each c a l e n d a r  y e a r .  Among more 
developed c o u n t r i e s ,  p r o g r e s s  h a s  been s l o w e r ;  t h e  Uni ted  S t a t e s ,  
f o r  i n s t a n c e ,  g a i n e d  26 y e a r s  s i n c e  1900 t o  r e a c h  73.2 y e a r s  by 
1977. D i f f e r e n t i a l s  are s t i l l  found everywhere ;  f o r  t h e  Uni ted  
S t a t e s ,  t h e  most f a v o r e d  sex- race  group i s  w h i t e  f e m a l e s ,  w i t h  
77.7 y e a r s '  l i f e  e x p e c t a t i o n  a t  b i r t h  and a  median a g e  a t  d e a t h  
o f  81.1 y e a r s .  T h i s  means t h a t  h a l f  o f  t h e  w h i t e  g i r l  c h i l d r e n  
born  would l i v e  t o  81.1 y e a r s  o r  more, a c c o r d i n g  t o  t h e  m o r t a l i -  
t y  ra tes  o f  1977. 
The r e s i s t a n c e  t o  f u r t h e r  advance c a n  b e  i l l u s t r a t e d  by 
t h e  e f f o r t  t o  e r a d i c a t e  c a n c e r  i n  t h e  Uni ted  S t a t e s .  The u t -  
most t h a t  comple te  e r a d i c a t i o n  o f  c a n c e r  c o u l d  do i s  t o  i n c r e a s e  
t h e  e x p e c t a t i o n  o f  l i f e  by a b o u t  2  y e a r s .  I n c r e a s e  i n  some 
forms o f  c a n c e r  i n  r e c e n t  y e a r s  is i n  p a r t  b e c a u s e  p e o p l e  who 
a r e  saved  from h e a r t  d i s e a s e  a r e  o f  t h e  a g e  t o  f a l l  v i c t i m  t o  
c a n c e r .  Aside from t h i s ,  t h e  b a s i c  b i o l o g y  o f  c e l l  reproduc- 
t i o n  i s  n o t  w e l l  enough unders tood  t h a t  one  can  c o n f i d e n t l y  pro-  
ceed  t o  s p e c i f i c s  f o r  t h e  p r e v e n t i o n  o r  c u r e  o f  c a n c e r  w i t h  t h e  
unknowns d e s c r i b e d  i n  d e t a i l  i n  t h e  second c h a p t e r  o f  t h i s  r e -  
p o r t .  How t o  a l l o c a t e  r e s e a r c h  r e s o u r c e s  between i n c r e a s i n g  
knowledge o f  t h e  b a s i c  b i o l o g y  on t h e  one  s i d e  and d e v i s i n g  
s p e c i f i c  t h e r a p i e s  on  t h e  o t h e r  w i l l  c o n t i n u e  t o  b e  a problem 
o f  s c i e n t i f i c  a d m i n i s t r a t i o n .  
Although no e x a c t  f i g u r e s  a r e  a v a i l a b l e ,  a r e c e n t  P r e s i d e n -  
t i a l  Commission on World Hunger r e p o r t s  t h a t  t h e  number o f  hungry 
p e o p l e  i n  t h e  wor ld  i s  i n c r e a s i n g .  M o r t a l i t y  i n c r e a s e  th rough  
famine i s  a  p o s s i b i l i t y ,  b u t  more t o  be  f e a r e d  i s  t h e  s u s c e p t i -  
b i l i t y  t o  d i s e a s e  b r o u g h t  a b o u t  by c h r o n i c  m a l n u t r i t i o n .  Malnu- 
t r i t i o n  i s  o n l y  one o f  t h e  c o n d i t i o n s  t h a t  r a i s e  t h e  p o s s i b i l i t y  
o f  a  r e v e r s a l  o f  t h e  downward t r e n d  i n  d e a t h s  f o r  t h e  wor ld  a s  a  
whole. The complex eco logy  o f  s n a i l s  and o f  t h e  a n o p h e l e s  mos- 
q u i t o  may be a n o t h e r ,  and t h e  i n t e r a c t i o n  w i t h  m a l n u t r i t i o n  is  
e s p e c i a l l y  t h r e a t e n i n g .  
Unprecedentedly low b i r t h  r a t e s  have s t a r t e d  t o  appear i n  
t h e  i n d u s t r i a l  c o u n t r i e s .  The Federa l  Republic o f  Germany shows 
9  p e r  1,000 popula t ion  i n  1978 ( a g a i n s t  a  dea th  r a t e  o f  1 2 ) ;  
Aus t r i a  and Sweden show 1 1 ;  t h e  United Kingdom 12; t h e  United 
S t a t e s  15. Whether such low r a t e s  a r e  a  temporary d i p ,  o r  a r e  
a  du rab le  f e a t u r e  o f  advanced i n d u s t r i a l  s o c i e t i e s ,  no one can 
y e t  say.  I t  i s  known t h a t ,  w i th  i n c r e a s i n g  wea l th ,  c h i l d r e n  
come i n t o  c o n f l i c t  w i t h  o t h e r  expend i tu re s ,  and p a r e n t s  s e e  them 
a s  t o o  expensive.  But t h e  apparen t  c o s t  o f  c h i l d r e n  i s  only  one 
element i n  t h e  d e c l i n e  o f  t h e  b i r t h  r a t e .  
The f a l l i n g  b i r t h  r a t e  i s  a s s o c i a t e d  wi th  impor tan t  changes 
i n  t h e  i n s t i t u t i o n  of  t h e  fami ly ,  i n  which t h e  United S t a t e s  may 
be i n  t h e  l ead .  Between 1960 and 1975, two-worker husband-wife 
f a m i l i e s  wi thout  c h i l d r e n  inc reased  from 23 pe rcen t  t o  30 pe rcen t  
of  a l l  American households;  one-worker husband-wife households 
dropped from 43 p e r c e n t  t o  2 5  p e r c e n t ;  one-worker households o f  
o t h e r  types--those w i t h  female heads ,  and men and women l i v i n g  
alone--increased from 1 4  percen t  t o  20 pe rcen t  o f  households.  
I t  can be expected t h a t  t h e  one-worker household c o n t a i n i n g  hus- 
band and wife  w i l l  con t inue  t o  f a l l  throughout t h e  remainder of  
t h e  cen tury .  
Women i n c r e a s i n g l y  p r e f e r  work o u t s i d e  t h e  home t o  c h i l d -  
bear ing .  The d ivo rce  r a t e  i s  h igh ,  and t h e  p rospec t  o f  d ivo rce  
is  i t s e l f  a  d e t e r r e n t  t o  ch i ldbea r ing .  A c h i l d  i s  a  handicap,  
both f o r  work and f o r  remarr iage ,  t o  whichever member o f  t h e  
couple has  t o  look a f t e r  it. Divorce i s  on ly  one reason  f o r  
t h e  numerous s ing le -person  households;  ano the r  i s  c h i l d r e n  
l e a v i n g  t h e  p a r e n t a l  home a t  young ages ,  long be fo re  they  
c o n t e m ~ l a t e  marr iage.  I n  r e c e n t  decades more people  have had 
t h e  means t o  l i v e  a lone ,  and e v i d e n t l y  t h e  wish t o  do s o  i s  wide- 
spread.  Households c o n s i s t i n g  on ly  o f  a  woman and h e r  one o r  
more c h i l d r e n  a r e  i n c r e a s i n g ,  p a r t l y  because o f  d i v o r c e ,  b u t  
a l s o  because o f  a  g r e a t  r ise i n  i l l e g i t i m a t e  b i r t h s .  
Should t h e  United S t a t e s  have a  n a t i o n a l  popula t ion  p o l i c y ?  
Some i n d u s t r i a l  c o u n t r i e s  do - -pa r t i cu l a r ly  t h o s e  o f  Eas t e rn  Eu- 
rope ;  o t h e r s ,  f o r  i n s t a n c e  West Germany, do no t .  I f  p r e s e n t  
t endenc ies  con t inue ,  t h e  n a t i v e  United S t a t e s  popula t ion  w i l l  
t a p e r  o f f  a t  o n l y  20 t o  40 m i l l i o n  more t h a n  w e  h a v e  now, and  
t h e n  w i l l  s l o w l y  d e c l i n e .  A v a r i e t y  o f  i n c e n t i v e s - - i n c o m e  t a x  
exempt ions ,  h o u s i n g  l o a n s ,  s u b s i d i e s  f o r  c h i l d - c a r e  c e n t e r s - -  
a r e  now i n  e f f e c t ,  b u t  t h e y  d o  n o t  c o n s t i t u t e  a  p o p u l a t i o n  p o l -  
i c y ;  t h e y  a r e  f a r  t o o  m i l d  t o  m o t i v a t e  c h i l d b e a r i n g  a t  t h e  ex-  
pense  o f  j o b s  and  c a r e e r s .  Very l a r g e  sums would b e  r e q u i r e d  
t o  c o u n t e r a c t  t h e  c o s t  o f  r e a r i n g  a n d  e d u c a t i n g  c h i l d r e n  and  t h e  
wages f o r e g o n e  i n  l o o k i n g  a f t e r  them. I n  t h e  R u s s i a n  p a r t  o f  
t h e  U.S.S.R., d e s p i t e  enormous s t a t e  e x p e n d i t u r e s  o n  d a y - c a r e  
f o r  c h i l d r e n ,  f r e e  m e d i c i n e ,  p regnancy  l e a v e ,  a n d  s o  f o r t h ,  
b i r t h  r a t e s  a r e  a b o u t  a s  low a s  t h o s e  o f  t h e  U n i t e d  S t a t e s .  
When, d u r i n g  t h e  l a t e  1950s ,  t h e  Un i t ed  S t a t e s  was showing 
b i r t h  r a t e s  t h a t  would have  l e d  t o  n e a r l y  f o u r  c h i l d r e n  p e r  
c o u p l e ,  U.S. p romot ion  o f  f a m i l y  p l a n n i n g  i n  less d e v e l o p e d  
c o u n t r i e s  was unconv inc ing .  C o n s i d e r a b l e  c o n t r o v e r s y  d e v e l o p e d  
i n  t h e  p r e s s  a round  t h e  w o r l d ,  w i t h  f r e q u e n t  u s e  o f  s u c h  words  
a s  g e n o c i d e  and  c a n n i b a l i s m .  Now t h e  U n i t e d  S t a t e s  i s  w e l l  be- 
low r e p l a c e m e n t ,  o u r  good example i s  a p p r e c i a t e d ,  t h i s  k i n d  o f  
c r i t i c i sm o f  o u r  e f f o r t s  i s  se ldom h e a r d .  The f e a r  o f  e x c e s -  
s i v e  u r b a n i z a t i o n  i n  t h e  less d e v e l o p e d  c o u n t r i e s  h a s  h e l p e d  
make b i r t h  c o n t r o l  more a c c e p t a b l e  t o  c i t i z e n s  and  t o  govern-  
men t s ;  o v e r p o p u l a t e d  c i t i e s  a r e  more c o n s p i c u o u s  a n d  more p o l i -  
t i c a l l y  e x i g e n t  t h a n  a n  o v e r p o p u l a t e d  c o u n t r y s i d e .  
The Committee on  Demography and  P o p u l a t i o n  o f  t h e  N a t i o n a l  
Academy o f  S c i e n c e s  and  i t s  s t a f f  a r e  s e e k i n g  more p r e c i s e  i n -  
f o r m a t i o n  on  l e v e l s  and  c h a n g e s  o f  f e r t i l i t y  i n  t h e  w o r l d .  With 
World F e r t i l i t y  Survey  d a t a ,  and  r e f i n e d  t e c h n i q u e s  f o r  making 
i n d i r e c t  i n f e r e n c e s  on  b i r t h  r a t e s  where d i r e c t  i n f o r m a t i o n  i s  
u n a v a i l a b l e  o r  i n c o m p l e t e ,  w e  s h o u l d  a t t a i n  more knowledge o f  
c u r r e n t  changes  on  t h e  s e v e r a l  c o n t i n e n t s .  
Demographers wa tch  t h o s e  numbers w i t h  g r e a t  c o n c e r n .  When 
a n  i n c r e a s e  i n  income o c c u r s ,  two o p p o s i t e  r e s p o n s e s  a r e  
p o s s i b l e .  One, which m i g h t  b e  c a l l e d  t h e  Mal thus  e f f e c t ,  i s  t o  
t u r n  t h e  i n c r e a s e  i n  income i n t o  more c h i l d r e n .  The o t h e r ,  
which migh t  be  c a l l e d  t h e  demographic  t r a n s i t i o n  e f f e c t ,  t u r n s  
t h e  i n c r e m e n t  i n  income i n t o  a  h i g h e r  s t a n d a r d  o f  l i v i n g ,  a n d  
t h e n  g o e s  o n  to  r e d u c e  b i r t h s  i n  o r d e r  t o  p r e s e r v e  and  i n c r e a s e  
t h e  h i g h e r  s t a n d a r d .  C u r r e n t  f e r t i l i t y  r a t e s  t e l l  how f a r  t h e  
demographic t r a n s i t i o n  i s  t a k i n g  o v e r  from t h e  Mal thus  e f f e c t .  
Europe 's  f e r t i l i t y  d e c l i n e  was accompl ished n o t  o n l y  wi th-  
o u t  governmental  encouragement,  b u t  mos t l y  w i t h o u t  c o n t r a c e p t i v e  
a p p a r a t u s .  A s u f f i c i e n t l y  s t r o n g  m o t i v a t i o n  can overcome mate- 
r i a l  shor tcomings .  Converse ly ,  i f  peop l e  want  t o  reproduce-- for  
i n s t a n c e ,  i n  i n t e r t r i b a l  o r  i n t e r n a t i o n a l  c o m p e t i t i o n ,  o r  f o r  
o l d  age  s ecu r i t y - -no  amount o f  c o n t r a c e p t i v e  equipment w i l l  make 
much d i f f e r e n c e .  Y e t  t h e  i n c i p i e n t  m o t i v a t i o n  t o  reduce  f e r t i -  
l i t y  i n  t h e  less developed c o u n t r i e s  can b e  s t r e n g t h e n e d  by 
t e c h n i c a l  advance.  A s a f e ,  once-a-month p i l l  f o r  women, and 
something co r r e spond ing  f o r  men, wauld a c c e l e r a t e  t h e  d e c l i n e  of 
t h e  b i r t h  r a t e  i n  many c o u n t r i e s .  Improving t h e  t echno logy  o f  
c o n t r a c e p t i o n  i s  one o f  t h e  ways i n  which t h e  Uni ted  S t a t e s  can  
make a  c o n t r i b u t i o n .  
A s  t h e  number o f  b i r t h s  i n  t h e  more deve loped  c o u n t r i e s  
f a l l s  toward t h e  number o f  d e a t h s ,  m i g r a t i o n  w i l l  c o n s t i t u t e  an  
i n c r e a s i n g  f r a c t i o n  o f  t h e i r  p o p u l a t i o n  i n c r e a s e .  I n  t h e  Uni ted  
S t a t e s ,  t h e  p r e s e n t  e x c e s s  o f  b i r t h s  o v e r  d e a t h s  o f  abou t  1 . 5  
m i l l i o n  w i l l  l a s t  o n l y  a  g e n e r a t i o n  o r  so, u n l e s s  c u r r e n t  tenden- 
c i e s  a r e  r eve r s ed .  A s  m i g r a t i o n  comes t o  p r o v i d e  t h e  l a r g e s t  
p a r t  o f  t h e  i n c r e n e n t  t o  t h e  Uni ted  S t a t e s  p o p u l a t i o n ,  it w i l l  
r e c e i v e  i n c r e a s i n g  a t t e n t i o n .  
Nowhere do t h e  dilemmas o f  p o l i c y  show themse lves  more 
c l e a r l y  t h a n  i n  m ig ra t i on .  Mig ra t i on  h a s  changed from a  f r e e  
movement i n  s e a r c h  o f  a  b e t t e r  l i f e ,  one i n  which t h e  a n c e s t o r s  
o f  most Americans w e r e  welcomed t o  t h e s e  s h o r e s ,  t o  a  movement 
dominated by r e f u g e e s  and i l l e g a l  e n t r a n t s .  I l l e g a l  m i g r a t i o n  
i s  a  response  t o  genu ine  economic need--not o n l y  t h e  need o f  t h e  
m i g r a n t s  b u t  o f  t h e  r e c e i v i n g  economy. To keep i l l e g a l  m i g r a n t s  
o u t  would r e q u i r e  e i t h e r  a  s e v e r i t y  o f  b o r d e r  c o n t r o l  f o r  which 
Americans a r e  n o t  p r e p a r e d ,  o r  else making employers  r e s p o n s i b l e  
f o r  i d e n t i f y i n g  t h e i r  workers ,  which a g a i n  seems p o l i t i c a l l y  
unaccep tab le .  Even i f  measures s e v e r e  enough t o  b e  e f f e c t i v e  
were c o ngen i a l  t o  American p u b l i c  o p i n i o n ,  t h e y  would be  found 
o f f e n s i v e  by t h e  c o u n t r i e s  from which t h e  m i g r a n t s  come. 
On t h e  o t h e r  hand ,  t h e  f o r c e s  i n  p l a c e  do  n o t  p o i n t  t o  any 
e a s y  l e g a l i z a t i o n  o f  t h e  m i g r a n t  f l o w .  Some o f  t h e  m i g r a n t s '  
economic u t i l i t y  t o  employe r s  would b e  l o s t  i f  t h e y  w e r e  l e g a l -  
i z e d  and  s u b j e c t  t o  t a x a t i o n ,  u n i o n i z a t i o n ,  and s o  on .  A c u r r e n t  
r e p o r t  by t h e  C o m p t r o l l e r  G e n e r a l  h a s  t h e  t i t l e  " P r o s p e c t s  D i m  
f o r  E f f e c t i v e l y  E n f o r c i n g  I m m i g r a t i o n  Laws." The many c o n s t i t u -  
e n c i e s  i n v o l v e d  impede any c l e a r c u t  s o l u t i o n  t o  t h e  p rob lem o f  
i l l e g a l s .  The s i z e  and p e r s i s t e n c e  o f  t h e  f l o w  o f  i l l e g a l  m i -  
g r a n t s  may w e l l  depend l e ss  on  o u r  government  t h a n  o n  how r a p i d l y  
Mexico and o t h e r  c o u n t r i e s  expand t h e i r  economies  and  c o n t r o l  
t h e i r  b i r t h s .  
The f u t u r e  p o p u l a t i o n  o f  t h e  U n i t e d  S t a t e s  d e p e n d s  on  
b i r t h s ,  d e a t h s ,  and  m i g r a t i o n .  E x t r a p o l a t i n g  o n  t h e  b a s i s  o f  
c o n s i d e r a t i o n s  s u c h  a s  t h e  p r e c e d i n g ,  t h e  U.S. Bureau  o f  t h e  
Census g i v e s  f o r  t h e  y e a r  2000 a  m i d d l e  e s t i m a t e  o f  260 m i l l i o n ,  
and  low and  h i g h  f i g u r e s  o f  246 and  283 m i l l i o n ,  r e s p e c t i v e l y .  
The low,  medium, and  h i g h  e s t i m a t e s  assume t h a t  w e  a r e  moving 
toward  1 . 7 ,  2 . 1 ,  and  2 .7  l i f e t i m e  b i r t h s  p e r  woman f r o m  t h e  
p r e s e n t  l e v e l  o f  1 .8 .  
F o r  t h e  more d e v e l o p e d  c o u n t r i e s ,  a  r i se  i s  l i k e l y  f r o m  t h e  
p r e s e n t  1.1 b i l l i o n  t o  a n  u l t i m a t e  3 . 4  b i l l i o n  o r  s o ,  p r e d i c t e d  
t o  b e  r e a c h e d  w i t h i n  t h e  n e x t  two o r  t h r e e  g e n e r a t i o n s .  The 
ma jo r  v a r i a t i o n  among e s t i m a t e s  i s  w i t h  r e s p e c t  t o  t h e  less de- 
v e l o p e d  c o u n t r i e s ;  f o r  t h e s e ,  e v e r y t h i n g  depends  o n  how s o o n  
t h e y  go  t h r o u g h  demographic  t r a n s i t i o n .  I f  t h e y  have  d r o p p e d  
t o  b a r e  r e p l a c e m e n t  by  2000-05, t h e y  w i l l  s t a n d  a t  7 .4  b i l l i o n  
i n  2075 ( f rom t h e i r  1975 2 . 8  b i l l i o n ) ;  i f  r e p l a c e m e n t  i s  35 y e a r s  
l a t e r ,  t h e y  w i l l  r e a c h  9 . 8  b i l l i o n  by  2075.  T h a t  p u t s  w o r l d  popu- 
l a t i o n  i n  t h e  r a n g e  o f  8 . 8  t o  31.2 b i l l i o n .  
The above  e s t i m a t e s  t a k e  t h e  c o n t i n u i n g  d e c l i n e  o f  m o r t a l i -  
t y  f o r  g r a n t e d  and  v a r y  o n l y  on  f e r t i l i t y .  But i t  i s  l e g i t i m a t e  
t o  suppose  t h a t  i f  t h e  h i g h e r  b i r t h  r a t e s  p e r s i s t ,  t h e n  m o r t a l i -  
t y  w i l l  r i se .  There  a r e  a l r e a d y  s i g n s  o f  a  slowdown i n  t h e  f a l l  
o f  m o r t a l i t y  i n  some c o u n t r i e s .  Some p a r t s  o f  t h e  w o r l d  a r e  
making r e a l  p r o g r e s s  i n  b i r t h  c o n t r o l ;  t h o s e  t h a t  a r e  n o t  c o u l d  
b e  f a c i n g  a  m a j o r  i n c r e a s e  o f  m o r t a l i t y .  
The p o p u l a t i o n  problem i s  n o t  one and t h e  same f o r  t h e  
world and f o r  s e p a r a t e  c o u n t r i e s ;  e a c h  c o u n t r y  h a s  i t s  own. 
Bangladesh h a s  t h e  c l a s s i c a l  problem o f  t o o  many p e o p l e  on t o o  
l i t t l e  a r a b l e  l a n d .  Burma h a s  a good d e a l  o f  l a n d  and r i c h  
a g r i c u l t u r a l  p r o d u c t i o n ,  b u t  a p o p u l a t i o n  t h a t  i s  r a p i d l y  f i l -  
l i n g  t h e  l a n d ;  t h e  combina t ion  o f  a dynamic p o p u l a t i o n  and a 
s t a t i c  economy w i l l  b r i n g  a crunch  w i t h i n  a  v e r y  few y e a r s .  
Some have problems o f  p o p u l a t i o n  d i s t r i b u t i o n :  t w o - t h i r d s  o f  
I n d o n e s i a ' s  p o p u l a t i o n  is  c o n c e n t r a t e d  on J a v a  and B a l i .  The 
S o v i e t  Union h a s  a f a s t  i n c r e a s i n g  Asian  p o p u l a t i o n ;  i n  t h e  l a s t  
c e n s u s ,  t h e  Russ ian  p a r t  had dropped t o  less t h a n  h a l f  o f  t h e  
t o t a l ,  a t  leas t  i n  c h i l d r e n  under  10,  and  t h i s  i s  a concern  t o  
t h e  regime.  F rance  sees i t s e l f  a s  t h r e a t e n e d  by i t s  low b i r t h  
r a t e .  
I t  i s  e a s y  t o  r a t i o n a l i z e  away t h e  p o p u l a t i o n  problem. I f  
t h e  p o o r e s t  c o u n t r i e s  would show as h i g h  r a t e s  o f  economic ad- 
vance as Japan and  Korea have done,  t h e y  would q u i c k l y  approach 
t h e i r  demographic t r a n s i t i o n .  I f  t h e r e  were no n a t i o n a l  restr ic-  
t i o n s  on t r a d e ,  t h e n  even a t  t h e  p r e s e n t  t i m e  food would b e  ade- 
q u a t e  f o r  a l l .  I f  t h e  J a v a n e s e  would o n l y  e a t  c o r n  r a t h e r  t h a n  
r ice,  t h e y  c o u l d  g e t  enough c a r b o h y d r a t e  p e r  a c r e ;  i f  t h e y  c o u l d  
a t t a i n  t h e  y i e l d s  of  Japan  o r  Iowa, t h e y  c o u l d  e a t  p l e n t y  of 
whatever  t h e y  want.  
I t  i s  f a i r  t o  s a y  t h a t  t h e  p o p u l a t i o n  problem c o n s i s t s  o f  
t h e  f a c t  t h a t  t h e s e  t h i n g s  a r e  n o t  done e a s i l y .  N a t i o n a l i s m ,  
c u l t u r a l  p r e f e r e n c e s  i n  food,  i n e f f i c i e n t  a g r i c u l t u r e ,  and 
u rban-cen te red  development  a r e  v e r y  p e r s i s t e n t .  So i s  t h e  
l a r g e - f a m i l y  c u l t u r e  i n  many p a r t s  o f  L a t i n  America, A s i a ,  and 
e s p e c i a l l y  A f r i c a .  To wish  t h e s e  t h i n g s  away i s  a s  u n r e a l i s t i c  
a s  t o  i g n o r e  s h o r t a g e s  o f  p h y s i c a l  r e s o u r c e s .  The c o n t r o l  o f  
o i l  s u p p l i e s  by a dozen c o u n t r i e s ,  t o  promote what t h e y  c o n c e i v e  
t o  be t h e i r  n a t i o n a l  i n t e r e s t s ,  i s  a s  much a p a r t  o f  t h e  e n e r g y  
problem as t h e  u l t i m a t e  e x h a u s t i o n  o f  t h e  o i l  f i e l d s .  
Many o f  t h e  t i m e  s e r i e s  b e a r i n g  on t h e  p h y s i c a l  c a p a c i t y  o f  
t h e  e a r t h  t o  s u s t a i n  p o p u l a t i o n  have t ended  t o  l e v e l  o f f  d u r i n g  
t h e  1970s,  i n c l u d i n g  t h e  world g r a i n  y i e l d  p e r  h e c t a r e  and t h e  
world f i s h  c a t c h .  The i n c r e a s e s  o f  n a t i o n a l  economies t h a t  w e r e  
t a k e n  f o r  g r a n t e d  i n  t h e  1960s a r e  no l o n g e r  i n  p r o s p e c t .  Fa- 
mines o r  n e a r  f a m i n e s  h a v e  o c c u r r e d  i n  ~ t h i o p i a ,  Bang ladesh ,  H a i t i ,  
I n d i a ,  a n d  t h e  S a h e l  ( i n v o l v i n g  s i x  c o u n t r i e s  j u s t  s o u t h  o f  t h e  
S a h a r a ) .  A f t e r  a l o n g  p e r i o d  o f  d e c l i n e ,  r e l a t i v e  p r i c e s  o f  raw 
m a t e r i a l s  have  on  t h e  whole  i n c r e a s e d  i n  t h e  1970s .  No o n e  
knows t o  what  e x t e n t  t h e s e  c h a n g e s  w i l l  p r o v e  t o  b e  t e m p o r a r y ,  
o r  w h e t h e r  t h e  g rowth  o f  t h e  1960s w i l l  resume. T h i s  may b e  
t h e  b e g i n n i n g  o f  a  l o n g  epoch  o f  h a r d  t i m e s ;  on  t h e  o t h e r  hand ,  
t h e  w o r l d ' s  numerous r e s o u r c e ,  e n v i r o n m e n t ,  a n d  p o p u l a t i o n  prob-  
l e m s  may b e  s o l v e d  q u i c k l y ,  and  g rowth  r a t e s  o f  10 p e r c e n t  may 
r e t u r n .  
I t  i s  n o t  even  c e r t a i n  t h a t  t h e  cl imate w i l l  a l l o w  p r e s e n t  
g r a i n  y i e l d s  t o  c o n t i n u e .  C l i m a t i c  r e c o r d s  s u g g e s t  t h a t ,  i n  
t h e  p e r s p e c t i v e  o f  h i s t o r i c a l  and  g e o l o g i c a l  t i m e ,  c o n d i t i o n s  
i n  t h e  p r e s e n t  c e n t u r y  have  been  e x c e p t i o n a l l y  f a v o r a b l e  t o  
c e r e a l  c r o p s .  And o v e r a l l  c l i m a t e  c o u l d  b e  f a v o r a b l e  b u t  s o i l  
and  w a t e r  i n  s h o r t  s u p p l y  i n  p a r t i c u l a r  a r e a s .  I n c r e a s i n g  C 0 2  
c o u l d  r a i s e  t h e  g l o b a l  t e m p e r a t u r e  and  make t h i n g s  worse  f o r  
many c o u n t r i e s  by c h a n g i n g  t h e  main c u r r e n t s  o f  t h e  a tmosphe re  
and  o c e a n s .  U n s t a b l e  t r o p i c a l  s o i l s  a r e  b e i n g  p r e s s e d  i n t o  ser- 
v i c e  f o r  needed  s u b s i s t e n c e  c r o p s ;  i n  t h i s  s i t u a t i o n ,  more peo- 
p l e  work t h e  l a n d  h a r d e r  and  p r o d u c e  more d e s e r t ,  which r e s u l t s  
i n  f u r t h e r  p r e s s u r e  on  t h e  e c o l o g y  o f  t h e  r e m a i n i n g  good l a n d .  
There  a r e  l a r g e  a r e a s  where  c r o p s  a r e  l i m i t e d  more by w a t e r  
t h a n  by l a n d ;  i n  p a r t s  o f  t h e  U n i t e d  S t a t e s ,  t h e  u s e  o f  g round  
and  f o s s i l  w a t e r s  i s  l o w e r i n g  t h e  w a t e r  t a b l e  a t  a n  a l a r m i n g  
r a t e ,  w h i l e  i n  P a k i s t a n  and  e l s e w h e r e  i r r i g a t i o n  a n d  p o o r  d r a i n -  
a g e  a r e  w a t e r l o g g i n g  a n d  s a l i n i z i n g  t h e  s o i l .  
One s h o u l d  n o t  make t h e s e  s t a t e m e n t s - - l e a s t  o f  a l l  i n  a  
r e p o r t  o n  s c i e n c e  and  t echno logy- -a s  though  t h e  t e c h n i q u e s  o f  
a g r i c u l t u r e  and  t h e  knowledge o f  e c o l o g y  are g o i n g  t o  b e  f r o z e n  
i n  t h e i r  p r e s e n t  p o s i t i o n .  Ho ld ing  t e c h n i q u e  c o n s t a n t  a n d  a l -  
l o w i n g  p o p u l a t i o n  t o  r ise  i s  a way o f  c r e a t i n g  s p u r i o u s  p rob-  
l e m s .  N e w  s o u r c e s  o f  e n e r g y  would f r e e  o i l  and  g a s  t o  become 
f e e d s t o c k  f o r  s y n t h e t i c s  and  f e r t i l i z e r s .  C e r e a l  p l a n t s  t h a t  
f i x  t h e i r  own n i t r o g e n ,  a s  do  p r e s e n t  l egumes ,  a r e  b e i n g  d e v e l -  
oped .  O i l - b a s e d  e n e r g y  t o  d i s t i l l  t h e  o c e a n  w a t e r s  f o r  a g r i c u l -  
t u r e  is  now u n l i k e l y ,  s o l a r  e n e r g y  w i l l  have  t o  c o n t i n u e  t o  
produce r a i n f a l l  f o r  t h a t ,  a s  it has  from t i m e  immemorial. How- 
e v e r ,  t h e  t im ing  and p l a c e  o f  r a i n f a l l  t o  i n c r e a s e  y i e l d s  might  
be  i n f l u e n c e d  by c loud-seeding now under i n v e s t i g a t i o n .  
The q u e s t i o n  i s  n o t  whether  such  t h i n g s  can be done, b u t  
whether t h e y  can be done a t  a  r a t e  t h a t  w i l l  keep up w i t h  popu- 
l a t i o n  and p rov ide  t h e  minimum i n c r e a s e  i n  w e l f a r e  t h a t  is  ex- 
pec ted .  On t h e  p o p u l a t i o n  s i d e ,  t h e r e  w i l l  b e  s t a b i l i t y  sooner  
o r  l a t e r ;  on  t h e  r e s o u r c e s  s i d e ,  t echnology  w i l l  produce p l e n t y ,  
sooner  o r  l a t e r .  The q u e s t i o n  i s  whether  t h e  t e c h n i c a l  improve- 
ments can  occu r  a t  a  pace  t h a t  w i l l  b r i d g e  t h e  t i m e  t o  t h i s  ba l -  
anced c o n d i t i o n .  
Th i s  i s  where t h e  Uni ted  S t a t e s  can b r i n g  enormous power t o  
bear - - tha t  of  i ts  s c i e n t i f i c  and t e c h n o l o g i c a l  e s t a b l i s h m e n t .  
I t  i s  no l o n g e r  t h e  w o r l d ' s  r i c h e s t  coun t ry  i n  p e r  c a p i t a  in -  
come, b u t  i t s  r e s e a r c h  c a p a c i t y  is  unequaled.  I t  cou ld  deve l -  
op new t e c h n o l o g i e s  t h a t  would m u l t i p l y  r e s o u r c e s  and make t h e  
p r e s e n t  s u r p l u s  l a b o r  o f  t h e  poor  c o u n t r i e s  f r u i t f u l .  
SUMMARY AND OUTLOOK 
The mismatch o f  p o p u l a t i o n ,  r e s o u r c e s ,  and c a p i t a l  w i l l  
con t inue  t o  ho ld  t h e  w o r l d ' s  a t t e n t i o n  f o r  t h e  n e x t  f i v e  y e a r s  
and much l o n g e r .  A supposed popu la t i on  e x c e s s  can o n l y  b e  r e l a -  
t i v e  t o  t h e  means o f  s u s t a i n i n g  popu la t i on .  I t  i s  t h i s  l i n k a g e  
t h a t  makes t h e  problem s o  c o n t r o v e r s i a l ,  Those who t h i n k  t h a t  
t h e  e a r t h  c o n t a i n s  r i c h  r e s o u r c e s  w a i t i n g  t o  b e  d i s cove red  do 
n o t  f o r e s e e  popu la t i on  p r e s s u r e s .  Those who t h i n k  t h a t  c a p i t a l  
can be m u l t i p l i e d  e a s i l y  w i t h  a d i f f e r e n t  s o c i a l  o r g a n i z a t i o n  
see no reason  f o r  p o p u l a t i o n  r e s t r a i n t .  
Y e t  r e c e n t  expe r i ence  has  dampened t h e  optimism t h a t  would 
l e t  p o p u l a t i o n  grow wi thou t  l i m i t  because  new r e s o u r c e s  and ca- 
p i t a l  can  b e  found o r  c r e a t e d  e a s i l y .  W e  have now l i v e d  f o r  
e i g h t  y e a r s  i n  a g e n e r a l  energy c r i s i s .  I t  i s  d i f f i c u l t  t o  ex- 
t r a c t  c o a l  and burn it wi thou t  p o l l u t i n g  t h e  atmosphere.  Some 
2 3  p e r c e n t  o f  t h e  e a r t h ' s  l a n d  s u r f a c e  i s  d e s e r t ,  and an  add i -  
t i o n a l  25,000 squa re  m i l e s  become d e s e r t  each y e a r .  The l o c a l  
impact  o f  t h i s  i n  sub-Saharan ~ f r i c a  nd As ia  s o u t h  o f  t h e  H i -  
malayas i s  c a t a s t r o p h i c .  Arab le  l a n d  p e r  c a p i t a  i s  d e c l i n i n g  
everywhere and t h e  energy  needed t o  r a i s e  y i e l d s  is  more and 
more c o s t l y .  Demand f o r  lumber and f i rewood c a u s e s  o v e r c u t t i n y  
and a  p o t e n t i a l l y  d i s a s t r o u s  s h r i n k a g e  o f  t h e  w o r l d ' s  f o r e s t  
a r e a .  The w o r l d ' s  f i s h  c a t c h  seems t o  have peaked a n d  c o u l d  
w e l l  have e n t e r e d  a long- term d e c l i n e ,  d e s p i t e  more s h i p s  en- 
gaged. 
Even i f  r e s o u r c e s  and c a p i t a l  were u l t i m a t e l y  u n l i m i t e d ,  
t h e r e  i s  a  c l e a r  c e i l i n g  t o  t h e  pace  a t  which t h e y  c a n  be  ex- 
panded. Tha t  i s  what g i v e s  impor tance  t o  s t a t i s t i c s  o f  t h e  i n -  
c r e a s e s  i n  p o p u l a t i o n ,  r e s o u r c e s ,  and c a p i t a l ,  c o u n t r y  by coun- 
t r y .  One way o f  making t h e  problem d i s a p p e a r  i s  by t a k i n g  a 
g l o b a l  view and showing, f o r  i n s t a n c e ,  t h a t  f o r  o v e r  two decades  
c e r e a l  p r o d u c t i o n  h a s  been  going up by 2.7 p e r c e n t  p e r  y e a r ,  
and p o p u l a t i o n  i n c r e a s e s  by o n l y  1 .7  p e r c e n t  p e r  y e a r .  D e t a i l e d  
d a t a  n o t  o n l y  f o r  t h e  wor ld  a s  a  whole, b u t  f o r  i n d i v i d u a l  coun- 
t r ies ,  a r e  needed.  By r e c o g n i z i n g  t h a t  t h e r e  a r e  independen t  
n a t i o n a l  s t a t e s  and a n  unequal  d i s t r i b u t i o n  among them o f  popu- 
l a t i o n  and r e s o u r c e s ,  t h e  c e n t e r  o f  t h e  problem can  be  approached .  
T h i s  p a p e r  h a s  t a k e n  up i n  some d e t a i l  t h e  components o f  
p o p u l a t i o n  i n c r e a s e - - b i r t h ,  d e a t h ,  and m i g r a t i o n - - f o r  major  
c o u n t r i e s .  I t  f i n d s  t h a t  t h e  f e r t i l i t y  r a t e s  o f  t h e  advanced 
c o u n t r i e s  have mos t ly  dropped below rep lacement  l e v e l s ,  b u t  w i t h  
c o n s i d e r a b l e  v a r i a t i o n  among them. American b i r t h  r a t e s  were 
h i g h e r  t h a n  t h o s e  of w e s t e r n  Europe d u r i n g  t h e  1950s,  b u t  t h e y  
have f a l l e n  more s h a r p l y  s i n c e  t h e n .  American m o r t a l i t y  was 
d i s c o u r a g i n g l y  l e v e l  d u r i n g  t h e  1950s and 1960s b u t ,  d u r i n g  t h e  
1970s,  took a . t u r n  downward. S o v i e t  m o r t a l i t y  h a s  been r i s i n g .  
A t  f i r s t ,  t h e  b i r t h  r a t e s  i n  t h e  l e s s  developed c o u n t r i e s  
d i d  n o t  d e c l i n e  a s  t h e i r  d e a t h  r a t e s  dropped.  There  seemed t o  
be  a n  impasse--no f a l l  i n  b i r t h s  b e f o r e  development ,  b u t  develop-  
ment h e l d  back by h i g h  b i r t h  r a t e s  and l a r g e  p o p u l a t i o n s .  Ex- 
p e r i e n c e  o f  t h e  l a t e  1970s s u g g e s t s  t h a t  t h e r e  may be  a n  escape .  
I n  China ,  I n d o n e s i a ,  and s e v e r a l  o t h e r  c o u n t r i e s ,  e f f e c t i v e  gov- 
ernment  a c t i o n  a l o n g  w i t h  s o c i a l  changes  are r e s u l t i n g  i n  a dra -  
m a t i c  d e c l i n e  i n  b i r t h  r a t e s .  The f a l l  i s  r e c e n t  and  t h e  means 
of measuring it a r e  inadequate ,  bu t  evidence shows t h a t  b i r t h  
r a t e s  can be made t o  d e c l i n e  be fo re  f u l l  economic development 
occurs .  One of t h e  f a c t o r s  t h a t  brought about  t h e  changes i n  
r e c e n t  y e a r s  h a s  been American-aided family  p lanning  programs. 
However, even i f  t h i n g s  cont inue  t o  go w e l l  on t h e  popula- 
t i o n  c o n t r o l  f r o n t ,  t h e  wor ld ' s  popula t ion  w i l l  be 6 b i l l i o n  by 
t h e  end of t h i , s  cen tu ry ,  and 9 b i l l i o n  by t h e  l a t t e r  h a l f  of 
t h e  2  1 st  century .  Popula t ion  p r o j e c t i o n s  a r e  n o t o r i o u s l y  uncer- 
t a i n ,  b u t  assuming cont inued  progress  i n  t h e  spread  of  cont ra -  
cep t ion  simple a r i t h m e t i c  shows t h a t  t h e  p r e s e n t  annual  i n c r e a s e  
of 70  m i l l i o n  o r  s o  w i l l  exceed 90 m i l l i o n  by t h e  yea r  2000. 
The t r a n s i t i o n  t o  a happier  balance between t h e  human popula t ion  
and t h e  e a r t h  t h a t  i s  i t s  h a b i t a t  w i l l  n o t  be  easy .  I f  t h e  
Chinese can reach  t h e i r  s t a t e d  o b j e c t i v e  of  a  one-chi ld  fami ly ,  
a l r eady  v i r t u a l l y  a t t a i n e d  i n  W e s t  Germany, and t h e  example i s  
followed elsewhere ,  a  s t a t i o n a r y  world popu la t ion  l i v i n g  i n  se- 
c u r i t y  and p r o s p e r i t y  may indeed be p o s s i b l e  by t h e  l a t e  2 1 s t  
century--but one must n o t  underest imate  t h e  e f f o r t  and r e s t r a i n t  
needed. 
The United S t a t e s  has  had some p a r t  i n  t h e  p rog res s  made t o  
d a t e  and should have a  l a r g e r  p a r t .  Yet t h e  p u b l i c  and i t s  
l e a d e r s  a r e  d i s i l l u s i o n e d  about  t h e  b e n e f i t s  of o u t r i g h t  g i f t s  
of  money t o  t h e  l e s s  developed c o u n t r i e s .  I n  what i s  t h e  l a r g -  
est ( i f  unintended) s o c i a l  experiment of  a11 t i m e ,  enormous 
t r a n s f e r s  have gone t o  a  dozen c o u n t r i e s  through t h e  o p e r a t i o n s  
of OPEC (Organizat ion o f  Petroleum Exporting C o u n t r i e s ) ,  b u t  
they have n o t  produced a  p ropor t iona l  g a i n  i n  t h e  we l f a re  o f  
t h e  people of  t h o s e  c o u n t r i e s .  An investment  i n  t h e i r  own hu- 
man c a p i t a l  i s  f a r  more d e c i s i v e  f o r  development than any physi-  
c a l  o r  f i n a n c i a l  c a p i t a l  can be. American a s s i s t a n c e  gene ra t e s  
t h e  h i g h e s t  r e t u r n s  i n  t h e  we l f a re  of  t h e  poor c o u n t r i e s  when 
educa t iona l ,  s c i e n t i f i c ,  and t e c h n i c a l  l e a d e r s h i p ,  r a t h e r  than  
money t r a n s f e r s ,  a r e  provided.  This  c o u n t r y ' s  c a p a c i t y  t o  de- 
v i s e  b e t t e r  methods f o r  a c t i v i t i e s  ranging  from v i l l a g e  indus- 
t r y  t o  con t r acep t ion  t o  s a t e l l i t e  systems t h a t  r e v e a l  new re- 
sources  i s  unpa ra l l e l ed .  Improved ways o f  u s ing  biogas  and so- 
l a r  energy,  new p l a n t  sou rces  of  p r o t e i n ,  t e x t i l e s ,  rubber ,  
f irewood,  and o t h e r  n e c e s s i t i e s  w i l l  h e l p  t o  r a i s e  l i v i n g  s t a n -  
da rds  i n  poor c o u n t r i e s ,  e s p e c i a l l y  i f  t h e y  can  be a p p l i e d  w i th  
l o c a l  c a p i t a l .  
Through t h e  United Nat ions  and e l s ewhe re ,  t h e  less deve l -  
oped c o u n t r i e s  have shown a  s t r o n g  n a t i o n a l i s m .  They have t a u g h t  
r i c h  c o u n t r i e s  t h e  p r i n c i p l e  o f  n o n i n t e r f e r e n c e ,  and have stres- 
sed  t h a t  o n l y  domest ic  e f f o r t  can s o l v e  p o p u l a t i o n  and o t h e r  de- 
velopmental  problems. The p r i n c i p l e  i s  a  sound one ,  and it w i l l  
b e  s e v e r e l y  t e s t e d  by growing p o p u l a t i o n s ,  i n c r e a s i n g  u rban iza -  
t i o n ,  f u e l  s h o r t a g e s ,  environmenta l  d e t e r i o r a t i o n ,  and r i s i n g  
f o r e i g n  d e b t s .  Again, t h e  h e l p  t h a t  t h e  Uni ted  S t a t e s  can  pro- 
v i d e  which w i l l  be  most e f f e c t i v e  a s  w e l l  a s  most c o n s i s t e n t  
w i t h  t h e  independence o f  t h e  poor c o u n t r i e s  i s  new d i s c o v e r i e s  
and i n v e n t i o n s  c o n t r i b u t e d  t o  t h e  worldwide pool  o f  s c i e n c e  and 
technology.  * 
*That c o n t r i b u t i o n  i s  t h e  s u b j e c t  o f  t h e  remaining c h a p t e r s  
of  t h e  volume a s  w r i t t e n  f o r  t h e  U.S. Na t iona l  Academy of 
Sc iences .  
GLOSSARY 
MORTALITY 
Demography has  developed ways t o  avo id  t h e  misunders tand ing  
t h a t  can e a s i l y  a r i s e  because  p o p u l a t i o n s  have d i f f e r e n t  o r  
changing age  d i s t r i b u t i o n s .  Thus, t h e  c r u d e  d e a t h  r a t e  ( t o t a l  
d e a t h s  d i v i d e d  by t o t a l  popu la t i on )  o f  t h e  United S t a t e s  i s  
h ighe r  t h a n  t h a t  o f  Venezuela: 9  p e r  thousand a g a i n s t  6 p e r  
thousand.  To make a  p rope r  comparison between t h e  two c o u n t r i e s ,  
a g e - s p e c i f i c  d e a t h  r a t e s  ( f o r  example, t h e  d e a t h s  of  peop le  aged 
20-24 a t  l a s t  b i r t h d a y  d i v i d e d  by t h e  p o p u l a t i o n  aged 20-24) a r e  
compared; it w i l l  be found t h a t ,  a t  each age  t aken  s e p a r a t e l y ,  
t h e  United s t a t e s '  r a t e  i s  lower.  A convenien t  summary o f  t h e  
d e a t h  r a t e s  i s  t h e  e x p e c t a t i o n  o f  l i f e  f o r  a  p a r t i c u l a r  y e a r .  
That  f o r  t h e  Uni ted  S t a t e s  i n  1977 a t  age  ze ro  was 73.2; f o r  
Venezuela,  less t han  70. Hypo the t i ca l  i n d i v i d u a l s  s u b j e c t  t o  
U.S. 1977 m o r t a l i t y  would l i v e  73.2 y e a r s .  Real i n d i v i d u a l s  
w i l l  l i v e  l onge r  on t h e  average  t han  t h i s  because  t h e y  w i l l  b e  
s u b j e c t  t o  m o r t a l i t y  d e c l i n i n g  from 1977 l e v e l s .  The hypothe- 
t i c a l  e x p e c t a t i o n  i s  a  good way o f  comparing c o u n t r i e s  a s  w e l l  
a s  d i f f e r e n t  t i m e s  i n  t h e  same coun t ry .  
To see t h e  e f f e c t  o f  p a r t i c u l a r  d i s e a s e s ,  w e  c a l c u l a t e  
c a u s e - d e l e t e d  l i f e  t a b l e s ;  one o f  t h e s e  shows t h a t ,  i f  t h e r e  
w e r e  no c a n c e r  d e a t h s  and a l l  o t h e r  m o r t a l i t y  w e r e  t h e  same a s  
t h e  c u r r e n t  r a t e s  i n  t h e  Uni ted  S t a t e s ,  t h e  e x p e c t a t i o n  o f  l i f e  
would b e  i n c r e a s e d ,  b u t  o n l y  by a b o u t  2  y e a r s .  T h a t  t h e  amount 
i s  s o  s m a l l  is due t o  c o m p e t i n g  c a u s e s :  p e o p l e  whose l i v e s  are 
saved  by e l i m i n a t i n g  c a n c e r  a r e  o l d  enough t h a t  t h e y  soon would 
d i e  o f  h e a r t  d i s e a s e .  Such c o m p e t i t i o n  among c a u s e s  a p p l i e s  
less t o  a c c i d e n t s  because  t h e s e  o c c u r  i n  l a r g e  p a r t  t o  younger 
peop le ;  it d o e s  n o t  a p p l y  t o  i n f e c t i o u s  d i s e a s e s ,  whose v i r t u a l  
e l i m i n a t i o n ,  combined w i t h  o t h e r  p u b l i c  h e a l t h  measures ,  h a s  
r a i s e d  t h e  e x p e c t a t i o n  o f  l i f e  by 20 o r  more y e a r s  s i n c e  t h e  
beg inn ing  o f  t h e  c e n t u r y .  
FERTILITY 
Some o f  t h e  same c o n s i d e r a t i o n s  a p p l y  w i t h  r e s p e c t  t o  f e r -  
t i l i t y .  Thus, t h e  c r u d e  b i r t h  r a t e  ( t o t a l  b i r t h s  Givided by 
t o t a l  p o p u l a t i o n )  h a s  been r i s i n g  i n  t h e  Uni ted  S t a t e s  o v e r  t h e  
l a s t  few y e a r s  l a r g e l y  because  a n  i n c r e a s i n g  p r o p o r t i o n  o f  t h e  
p o p u l a t i o n  happens t o  be  i n  t h e  marrying and  c h i l d b e a r i n g  a g e s .  
(These a r e  t h e  baby boom c o h o r t s  o f  t h e  1950s.)  Demographers 
examine a g e - s p e c i f i c  b i r t h  r a t e s ,  f o r  example, b i r t h s  t o  women 
aged 20-24 y e a r s  a t  l a s t  b i r t h d a y  d i v i d e d  by t o t a l  number o f  
women aged 20-24. They combine m o r t a l i t y  and f e r t i l i t y  t o  c a l -  
c u l a t e  t h e  n e t  r e p r o d u c t i o n  r a t e ,  which i s  t h e  e x p e c t e d  number 
o f  g i r l  c h i l d r e n  t h a t  would be born  t o  a  g i r l  c h i l d  w i t h  t h e  
l i f e  t a b l e  and t h e  a g e - s p e c i f i c  b i r t h  r a t e s  of  a g i v e n  y e a r .  
T h i s  i s  t h e  r e p l a c e m e n t  r a t i o  o f  t h e  p o p u l a t i o n ;  it t e l l s  how 
many g i r l  c h i l d r e n  a g i r l  c h i l d  i s  r e p l a c e d  by i n  t h e  n e x t  gene- 
r a t i o n .  I n  t h e  Uni ted  S t a t e s  now, i t  i s  a b o u t  0.9.  The t o t a l  
f e r t i l i t y  ra te  i s  a l i t t l e  o v e r  doub le  t h i s ,  o r  a b o u t  1.8  c h i l -  
d r e n  o f  b o t h  s e x e s  p e r  woman--not enough t o  m a i n t a i n  t h e  popula-  
t i o n  i n  t h e  l o n g  r u n .  Tha t  means t h a t  t h e  U.S. p o p u l a t i o n  i s  
f a i l i n g  t o  r e p l a c e  i t s e l f ,  even  though it i s  s t i l l  i n c r e a s i n g  by 
v i r t u e  o f  p o p u l a t i o n  momentum t h a t  r e f l e c t s  t h e  a g e  d i s t r i b u t i o n  
r e s u l t i n g  from p r e v i o u s  h i g h  f e r t i l i t y .  I f  p r e s e n t  a g e  s p e c i f i c  
rates  o f  b i r t h  and d e a t h  c o n t i n u e ,  t h e  n a t i v e  p o p u l a t i o n  would 
u l t i m a t e l y  d r o p  o f f  10 p e r c e n t  p e r  g e n e r a t i o n .  
Sooner o r  l a t e r ,  a l l  popu la t i ons  must become s t a t i o n a r y ,  
meaning t h a t  on t h e  average  t h e y  would n e i t h e r  i n c r e a s e  no r  de- 
c r e a s e ;  o v e r  t h e  long  run ,  t h e i r  n e t  r e p r o d u c t i o n  r a t e  would b e  
u n i t y .  A long-run s t a t i o n a r y  c o n d i t i o n  would t a k e  t h e  form of  
f l u c t u a t i o n s  i n  b i r t h s  around a  n e t  r e p r o d u c t i o n  r a t e  o f  u n i t y .  
A l l  o f  t h i s  a p p l i e s  t o  t h e  c l o s e d  popu la t i on  c o n s i s t i n g  o f  t h e  
p r e s e n t  i n h a b i t a n t s  o f  t h e  Uni ted  S t a t e s  and t h e i r  de scendan t s ,  
and d i s r e g a r d i n g  mig ra t i on ;  m ig ra t i on  a t  p r e s e n t  rates would 
o f f s e t  any s h o r t f a l l  o f  n a t u r a l  i n c r e a s e .  
Very d i f f e r e n t  i s  t h e  c o n d i t i o n  o f  t h e  less developed coun- 
t r ies ,  many w i t h  a  n e t  r ep roduc t i on  rate o f  2  o r  more. T h i s  
means t h a t  t h e y  double  i n  a  g e n e r a t i o n ,  where t h e  l eng th  of 
g e n e r a t i o n  (approx imate ly  t h e  mean age  a t  c h i l d b e a r i n g )  i s  usu- 
a l l y  25 t o  30 y e a r s .  The r a t e  o f  i n c r e a s e  o f  Mexico a  few y e a r s  
ago,  and o f  some A f r i c a n  c o u n t r i e s  now, i s  a s  h i g h  a s  3.5 pe r -  
c e n t ,  which i m p l i e s  a doubl ing  time o f  70/3.5 = 20 y e a r s .  A 
coun t ry  t h a t  doub le s  i n  20 y e a r s  m u l t i p l i e s  by 32 i n  a  c e n t u r y .  
I n  t h e  demographic t r a n s i t i o n ,  t h e  d e c l i n e  o f  d e a t h s  i s  fo l lowed  
a t  a  l o n g e r  o r  s h o r t e r  i n t e r v a l  by t h e  d e c l i n e  o f  b i r t h s ;  e ach  
decade o f  d e l a y  i n  t h e  f a l l  o f  b i r t h s  c a n  i n c r e a s e  t h e  p o p u l a t i o n  
f u l l y  by one - th i rd .  For t h e  poor  c o u n t r i e s ,  t h e  r a p i d  p o p u l a t i o n  
i n c r e a s e  i s  made even more d i f f i c u l t  by i n t e r n a l  m i g r a t i o n ,  spe-  
c i f i c a l l y ,  t h e  f low o f  popu la t i on  t o  t h e  c i t i e s ,  o r  u r b a n i z a t i o n .  
The c i t i e s  o f  many poor c o u n t r i e s  a r e  i n c r e a s i n g  a t  4 p e r c e n t  o r  
more p e r  y e a r ,  which i s  t o  s a y  t h a t  t h e y  double  i n  less t h a n  18 
y e a r s .  
Popula t ion  f o r e c a s t s  used i n  t h i s  r e p o r t  and e l sewhere  a r e  
e s s e n t i a l l y  p r o j e c t i o n s ,  t h e  working o u t  o f  consequences o f  cer- 
t a i n  sets o f  assumpt ions .  I f  p a s t  f o r e c a s t i n g  e x p e r i e n c e  i s  a  
gu ide  w e  canno t  know t h e  world  popu la t i on  by t h e  end o f  t h e  cen- 
t u r y  even w i t h i n  h a l f  a  b i l l i o n ,  n o r  t h a t  by t h e  middle  o f  t h e  
2 1 s t  c e n t u r y  w i t h i n  2  o r  3 b i l l i o n .  The p r o j e c t i o n s  h e r e  pro- 
v ided  a r e  h y p o t h e t i c a l  o r  i l l u s t r a t i v e  o n l y .  
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